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ABSTRACT
The present scud’* set out to try and identify those students vd.o have the 
academic resources to succeed at university. It was proposed chat the 
search for alternative predictors of academic success other than school 
matriculation results could best be facilitated by using a qualitative 
method of classifying student learning strategies within a learning 
processing paradigm.
"'he learning processing paradigm stands in direct opposition to 
traditional and culture-fair approaches to intelligence testing. The 
traditional approaches both explicitly and implicitly adopt a static vie*, 
of intelligence, whereas the learning processing paradigm stresses the 
mc?difiability of student learning strategies and consequert performance. 
Current research trends in tertiary academic prediction have generally 
produced disappointing results and this is attributed to the fact that 
most of the research is predicated on the model of traditional 
intelligence testing. Current research has indicated that school results 
remain the best single predictor of academic success. The information 
processing paradigm stands in opposition to these approaches to prediction 
in that these measures are usually an indication of manifest performance 
(Products of Knowledge) which do not alert us to the processes involved in 
the acquisition of knowledge (Process).
A sample of advantaged students in the Faculty of Arts were tested at the 
beginning of the academic year on a test of intellectual functioning and a 
learning strategies text. The test of intellectual functioning was found
to be an invalid predictor of university success, and metric results were 
found to explain only a small percentage of the variance in academic 
success. The classification of student learning strategies was found to be 
significantly related to measures of academic success up to thr end of the 
second year of university study.
The results thus successfully extend the learning processing paradigm into 
the realm of tertiary academic prediction. In addition, the results 
provide a strong critique of traditional intelligence testing and terciary 
academic prediction.
Finally it was shown that learning strategies can contribute to an 
understanding of the constituents or success while simultaneously 
establishing predictive validity. Thus allowing selection, remediation and 
teaching to be on a continuum rather than existing as three separate and 
discrete categories.
GLOSSARY OF TERMS
The effects of a society structured by apartheid have brought about terms 
which axe not universal. The use of certain terms in this study which 
might not have universal application will be defined below.
1. Black studmptsi Tnis relates to all students who are classified within 
South Africa as either African, Indian or Coloured.
2. Advantaged students: This relates *"0 all whice students in South
Africa as well as those black stvaents who have attended private 
school
3. Disadvantaged students; This refers to all students who have 
matriculated from blsick schools in the country.
CHAPTER 1
1MIB0DUCTIQB
The aim of the present study is to examine the relationship between 
learning strategies and university performance. Traditional attempts at 
predicting university success from intelligence and aptitude tests have 
not met with much success. (Dalton, 197 6; Hartman S Bell, 1978; Houston 
1983; Slack & Porter, 1980). In addition, the single best predictor 
worldwide of academic sucess it that of school results, but problems have 
been experienced in the lower ranges of this measure to reliably predict 
tertiary academic success (Entwistle, N., Percy, K.A., & Nisbet, J.
(1977). in the South African context school results have found not to be 
predictors of tertiary academic success for black students (Shochet,
1936). There is thus general consensus that alternative predictors need to 
be found to enhance the reliability of selection procedures.
The present study proposes fiat a new approach to selection based on tne 
underlying strategies intrinsic to the process of learning is needed in 
order that selection be more rigorous and that those with the potential to 
succeed with intervention from university educators, are not excluded.
The focus of selection would then not merely be a method of exclusion but 
ra* .er an understanding of the processes underlying successful learning. 
The examination of these processes would enhance deficit identification
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and point to subsequent intervention through student academic support 
programmes.
1.1 THE CONTEXT OF ACADEMIC PREDICTION
The focus of this chapter is to critically examine historic and current 
approaches to prediction of tertiary academic success. Research in this 
area can be broadly categorized into three maf r areas. The first approach 
encompasses the area of traditional intelligence testing. The assvrrption 
underlying this approach is that there is a fundamental relationship 
between intelligence (as tested by tre tests) and academic performance. 
This approach has also been instrumental in the development of aptitude 
testing in the selection of students. The second approach focuses on the 
manifest performance level of students applying for university admission. 
The prime thrust of this approach has been to examine the relationship 
between school results and university performance. The third approach to 
prediction has as its main concern the examination of the cognitive 
processes underlying studying and learning and the relationship of these 
processes to academic performance. It is to this approach that the present 
study aligns itself.
This chapter will deal with traditional approaches to intelligence and 
intelligence testing as well as attempts at ’culture-free' testing. The 
relationship and implications of these approaches to tertiary academic 
prediction will also be discussed.
The high failure rate of first year university students has long been a 
concern of educationalists and university administrators.
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This concern was highlighted by the South African Committee of University 
Principals in 1978.
Tertiary academic prediction studies have mostly focused on the use of 
traditional psychometric procedures. These studies usually attempt to 
predict university success with measures of ^intelligence'. Generally 
these studies have met with little success. { Dalton, 1976; Evans and 
Waites, 1331; McDonnell, 1975; Shochet, 1986; Slack & Porter, 1980). 
However, the need tc find rigorous selection criteria has ensured the 
continuation of these studies as more and more people compete for places 
at university. In order to examine why attempts at relating intelligence 
to tertiary academic success have not been particularly successful, it is 
necessary to examine the history of the concept of intelligence. In 
addition, the present stuay proposes a new methodological paradigm which 
is a departure from the above in terms of examining indicators of tertiary 
academic success.
Notions of intelligence have essentially been informed by two major 
approaches, namely the geneticists and the environmentalists. Although 
there are theorists today who argue against this pol .risation (Anastasi, 
1976; Sattler, 1974), calling rather for an interactijnist position, in 
terns of the present study it is crucial to examine the debates set 
forward by these approaches as they remain tha most important influences 
upon current ideas of intelligence.* furthermore both approaches inform the 
interactionist'E position in varying degrees .
   !
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Traditional notions of intelligence originated in the early 19th Century 
with th^ work of Galton, Pearson and Cattel (Sattler, 1982) . i'he notion of 
a general intellective factor 'g' was most actively propounded through the 
work of Spearman (1863-1945), (Cited in Vernon 1979). The notion of 'g' is 
basically a statistical construct which explains the co-variation between 
test scores. Spearman proposed a genetically based two factor interactive 
theory of intelligence to explain the intercorrelations between group 
intelligence tests (Sattler, 1982).
His view was that a general factor 'g' (which was genetically inherited) 
and a factor specific to the test accounted for performance on 
intelligence tests. Thus abilities as tested by different tests (for 
example, memory, vocabulary,etc) were functions of a general 'g' loading 
and another specific factor. He argued that the various sub-tests which 
collectively made up IQ tests would contain differino levels of 
'g'loadings. The combined effect, however, would reveal a gooa estimate of 
'g' as the specialised factors would cancel each other out and the 
resultant aggregate would be a reasonable measure of 'g' comprising the IQ 
score (Sattler, 198?). A consequence of this correlational view of 
intelligence was that in its operalization intelligence then became what 
the test measured.
Spearman thus conceptualised the 'g' factor as representing general mental 
activity which occurred throughout a variety of mental tasks; the more 
'difficult' of which contained higher loadings of 'g* . The essence of this 
approach, which has been taken up in various guises by theorist such as
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(Eysenck, 1981; Jensen, 1979a; and Vernon, 1979) is as follows:
i) Intelligence or 'q* is a recognisable attribute which is responsible 
for differences among people;
ii) Intelligence is essentially innate and biologically determined.
It remains stable throughout life and is essentially 
impervious to efforts at attempting to increase its presence; and
iii) Intelligence or 'g' occurs throughout a variety of different tasks 
and can be measured by 10 tests.
According to Vernon (1979* there have been many studies which have 
confirmed Spearman's position. These include tho$,e of the two most seminal 
and prolific theorists in the field namely Eycenck and Jensen. Eysenck 
(1981) argued that intelligence or 'g' could be identified and quantified 
by means of IQ tests, while Jensen (1979a) asserted that the 'g' factor 
was an index of general mental ability or intelligence. It represented the 
inventive as contrasted with the reproductive aspect of mental ability. 
(Cited in Battler, 1982).
Jensen (1972) later advanc the idea of differential intelligence 
loadings in intelligence tests. He arjued for the d4chotomisation of what 
he termed level one and level two tests of intelligence. In accordance 
with Spearman's notion of a 'g' factor, Jensen argued that certain tasks 
had a higher 'g' loading than others. Tests with high 'g' loadings 
involved conscious and complex mental effort whereas those with low 'g' 
loadings were less complex involving processes such as recognition, recall
and visual-motor tasks.
Cattel (1963) proposed two types of intelligence - 'fluid' intelligence 
and 'crystallised' intelligence. He argued that Fluid intelligence was an 
intrinsic capacity independent of experience, while he saw crystallized 
intelligence as all acquired knowledge. Although this implied the 
existence of environmental influences on intelligence, he was later to 
argue that fluid intelligence was essentially the primary determinant of 
intelligence and that crystallised intelligence was basically contingent 
to, and determined by fluid intelligence. Cattel's theory therefore 
ultimately reinforced notions of 'g' as being genetically determined and 
impervious to environmental influences.
The concept of 'g' has continued to be a major influence on theorists in 
the field {Brand & Deary, 1982; Herrnstein, 1973; Vernon, 1979a; 1979b). 
Accora-ng to Boring (1963), one of the major weaknesses of the genticists 
conceptions of IQ is that intelligence, by nature of its definition, 
becomes what the intelligence tests measure. This process of defining a 
concept by an operational definition has met with considerable criticism 
from many theorists (Block & Dworkin, 1977; Evans & Waites, 1981; Kamin, 
1974). Block and Dworkin (1976) argue that operational definitions of 
intelligence are not based on solid theoretical principles and that "you 
cannot measure intelligence by finding items which correlate with it, 
unless you already have a way of measuring it", (p 147).
Critics of genetic conceptions of 'g' contend, that far from being an 
inviolate objective essence, intelligence is dependent on the specific IQ 
test which is used. As evidence of the elusiveness and lack of
agreement on the essential nature and constituents underlying the concept 
of 'g'; Evans and Waites (1981) went on to argue that
"IQs as assessed by different IQ tests, are far from perfectly 
correlated, even when allowance is made for the imperfect
’reliabilities’ of the tests." (p 117)
Evans and Waites contend that the theory that different IQ tests measure 
the same thing but with varying degrees of reliability has statistically 
not been proved.
The theory put forward by Thurston (1938), attempted to get away from the 
concept of 'g'. Thurston maintained intelligence could not be conceived as 
a general unitary concept but rather as a composite collection of multiple 
factors. His method involved multiple-factor analysis based on inter-test 
correlations. He argued that these factors were of equal importance and 
covered mental abilities such as deductive reasoning, verbal dbn.rties, 
rote memory and spatial perception. However, he was later to explain the 
moderate intercorrelations between the major factors as
" the existence of a second-order factor that was most likely 
related to ' g ' ( C i t e d  in Sattler, 1982)
Thus once again psychometric attempts at defining intelligence through 
statistical observations led circularly back to the concept of 'g'.
Evans and Waites (1981) criticise the statistical basis to notions of 'g' 
and argue that differences between individuals should be seen as a spread
of cognitive skills rather than in terms of a few general skills. They 
point at the inability of neuropsychological efforts to establish any 
physiological basis to 'g' as further evidence of the elusiveness of the 
concept oZ 'g'.
Shochet (1986), who did an extensive survey into research on the nature of 
'g' concluded that "the exact nature and form of this 'substance' of 
intelligence still remains undefined and unclear after nearly sixty years 
of searching." (p 57)
The implications for the present study are aptly summed up in concluding 
comments by Borkowski (1985):
" The history of the psychometric approach to intelligence conveys a
harsh fact, Spearman's 'g' is a creature of statistics, possessing
no theoreti al import. It fails to yield explanatory insight.
It provides little or no direction for future research or for
theory construction.** (p 221)
The major criticism of geneticist notions of ir-eliig^rsce in terms of the 
present study is that notions of intelligence based on statistical 
correlations •• whether advocating a generalised concep1: of 'g' or a 
mulTi-factorial model of mental abilities - are predicated oa operational 
definitions of intelligence which ignore the cognitive skills and 
processes underlying performance on the tests. Furthermore thir view 
assumes that as these processes are fundamentally dependent on the genetic 
inheritance of the 'substance' 'g', it is irrelevant to attempt 
compensatory educational programmes.
The notion of comparing general intelligence assumes at its most 
fundamental level that valid measures of intelligence can be obtained 
through IQ tests. As we have already seen, the notion of "g" and testing 
for its occurrence is fraught with theoretical and methodological 
difficulties. The theory that intelligence is predominantly inherited has 
occupied a large section of the intelligence debate. It is beyond the 
scope of the present study ;o examine all facets of this controversial 
area. However it remains essential to critically examine the major 
redearch findings and their implications for the present study.
Researchers such as Jensen, 1969; Herrnstein, 1973; and Eysenck, 2971, who 
have been the most vociferous in claiming that hereditary rather than 
environmental differences account for IQ differences among individuals, 
have long claimed that the former is the principal determinant of 
educational and occupational success. This static view of intelligence 
assumes that;-
i) Intelligence is inherently stable over time jnd environmental 
influences;
ii) Differences ir. average IQs between social classes and between races 
are genetically determined; and
ill) Intellige* #, being inherently stable, will not respond to 
compensatory educational programmes.
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The above claims arose out of a vast number of kinship, twin and parenting 
studies. It is unnecessary for the purposes of the present stwly to 
exa- m e  all the studies which have been instrumental in reaching the above 
assumptions. It should be noted that a large proportion of these studies 
have been the centre of much controversy between the so called 
environmentalists and geneticists and some of the studies have been cited 
as evidence of support for both positions (Schcchet, 1586).
According to Sattler <1982), a polygenic model is the most useful concept 
for understanding the heritabiiity of intelligence. The polygenic mode, 
assumes chat intelligence is the "result of the combined action and 
influence of many genes. Techniques of biometrical genetics clearly 
indicate that intelligence is under polygenic control." (p 49) An 
estimate of heritabiiity is defined by Sattler (1982) as "being the 
proportion of the variation of a trait in a given population that is 
directly attributable to genetic differences in that population." (p 49)
The greatest weight in terms or heritabiiity estimates for intelligence 
was obtained through kinship studies by correlating the performance of 
separated monozygotic and dizygotic twins on intelligence tests (Burt, 
1966; Hogarth, 1974; Jensen, 1970; Newman, Freeman £ Holzinger, 1937; 
Shields, 1962). However, the findings of these studies failed to establish 
any degree of consensus on the proportion of intelligence which was felt 
to be directly heritable.
Estimations of the heritabiiity of intelligence amoi g European and 
American populations ranged between 0,40 and 0,80. (Sattler 1982). The 
most active proponents of the heritabiiity of intelligence, Jensen (1970,
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1979b) and Burt (1966), argued that the evidence pointed to hereditary 
explaining approximately 80 percent of differences in IQ scores, while 
Jinks and Fulker (1970) estimated that heritability for three IQ measures 
ranged between 71 oer cent and 86 per cent. Some of the most substantial 
claims on the heritability of intelligence (including the work of Jinks & 
Fulkner) was based on the work of Cyril Burt. But most of this work was 
shown by Kamin (1974) to be fraudulent. It is interesting that even as 
late as 1979, Vernon used Burt's data to establish the validity of 
heritability estimates, and only later, reluctantly admitted most of 
Burt's work was unscientific and fraudulent.
It is beyond the scope of this study to present all the literature 
surrounding the geneticist's position on the relationship between race and 
intelligence. However a brief examination of the debate is essential as 
the present study has implications in terms of tertiary academic 
prediction for disadvantaged communities.
The geneticists' position advocated by theorists such as Jensen (1969, 
1973, 1980) and Eysenck (1981) basically asserts that different race 
groupings score consistently better on IQ tests than others. They argue 
that these differences are accounted for by genetic rather than 
environmental factors.
Jensen (1981) argued that "if IQ has high heritability,- then to attribute 
the difference in average IQs between blacks and whites to genetic 
differences is reasonable." (cited in Evans 6 Waites 1981, p 174)
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A figure of 15 IQ point differences between American whites and blacks was 
quoted by Eysenck '1981). He attributed these differences to 'g' loadings 
on the IQ tests, rejecting any cultural or environmental influences on the 
findings
After examining a number of studies conducted by Morton, (1972), Loehlin 
et al. (1975) and Jensen (1977), Vernon (1979) concluded that there was a 
fairly close convergence of genetic inheritance of around 65 per cent.
As with studies into the heritability of 'g', there was no agreement or 
consensus on the specific amount of racial disparity in IQ scores. In 
response to criticisms of racist and ideological interpretations of racial 
mean IQ differences, Jensen (1980) dismissed claims of test bias and 
cultural relativity in the construction of IQ tests. He insisted that 
arguments along these lines were overstated and scientifically unsound. He 
also agitated against the standardising of IQ tests by providing specific 
population norms. His contention being that special norms did not change 
the individual or groups' relative positions or differences (Jensen 
1980).
The implications of the above arguments for the present study would be 
that as there are racial differences in intelligence we would expect 
blacks in South Africa to score lower on IQ tests than whites, and in as 
much as intelligence is predominantly inherited, these differences could 
not be due to environmental influences or test bias.
In addition, as IQ is related to academic performance it would be 
senseless to examine the underlying processes involved in learning and the 
acquisition of knowledge. Further it would be meaningless to devise
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compensatvry educational programmes to deal with academic deficits,
The above s-Action has dealt with the geneticists' position on Intelligence 
and its implications for tertiary academic selection end pre-Jiction. 7ne 
following section will deal with the counter arguments to this pcn.ition.
The environmentalists do not present themselves as a theoretical
school, indeed they have mostly assumed reactive po:~ i1-- on s to the 
geneticists and subsequently have failed to produce a ccuerent and. 
systematic alternative to genetic theories oi mtelliger >•* This is most 
evident in attempts to develop culture-fair tests where •/-e under]ying 
nv-iens of 'g' were noc challenged but merely adapted. 1 t behaviourists, 
although creating a new theory of psychology onrr,?.::: iy nased on 
environmental experience:-, failed to directly aticir; n .'tions of 
intelligence and hav^ , therefore remained esf-mtialiv peripheral to the 
debate.
Basically the environmentalist position c^nte.-ds Cl.at measures of group or 
individual performances on 10 tests cannot he 'Uverv^ crcm social, 
economic and cultural influences (Bloom, 1574; Brunar, i975; Kamin, 1974 
Karnes and Teska, 1970). One of the major objections o: che 
en-'ironmentalists to the genetic notions of in:ellicence concerned the 
atheoretical and arbitrary conception of what constituted ,q,. Despite 
fundamental criticisms tnat intelligence tests right not be measuring 
intelligence, environmertalists continued to respond to specific issues
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wlthin tr.e geneticists' position. Shochet (1986) argues that:
" Instead of explaining away black-white differences
in IQ as ie they were differences in intelligence, they 
(t.ne environmentalists) ought to nave been building an 
alternative model of Intel:igence rather than simply 
reacting to the geneticists' energetic defences." (p 67)
Despite fundamental object-.ons tr notions of intelligence, a vast number 
3f studies proliferated it, which the impact of mvironmental influences on 
measures of intelligence were demonstrated. A number cf these studies were 
concerned with the debate surrounding  ^ aritability of intelligence. 
Studies by Levenstein (1970), Karnes and Teska (1970) and Bronfenbrenner 
(1970), demonstrated that through direct intervention, so called fixed and 
immutable IQ scores could be increased by as much 20 points (cited in 
-/ernon,. 1979) . A longitudinal study by Hanson (1975) revealed that a 
number of home environmental var-'ables were significantly related to 
Stanford-Binet IQ scores. These variables were demonstrated to be 
consilient r*nd stable ever three different age amples in the experimental 
condition. Hanson found evidence that environmental influences such as 
i arental involvement with children, emphasis on school achievement, and 
freedom to explore the environment were found to je related significantly 
to intelligence in each of the three age group" ampled.
Evans and Waites (1981) point out that by far the most compelling evidence 
for the heritabiiity of intelligence was based on twin studies. However, 
t.ney argue that tne issue of correlated environments was never adequately 
taken into account. Examination of the twins studies by no means revealed
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large differences in environments; in fact a large proportion cf the 
sa.,iple were reared by a close relative or friend. Evans and Waites *1981) 
argue that the only study which seemed to overcome the problem of 
correlated environments was that of Cyril Burts and this had been 
demonstrated to be fraudulent. Adoption studies were similarly criticised 
by Kamin (1974) and McAskie 6 Clarke (1976) in terms of the selective 
placement of wards by agencies into matched environments. They argue that 
if separated twins or adoption wards were randomly distributed among 
environments than heritability conclusions might be valid. Instead they 
contend that selective placement would "guarantee ::he development of a 
non-genetic correlation between adopted child and biological mother".
(p 154) .
In support of the environmentalists' position Satt.ler (1981) cites 
numerous studies demonstrating the effects of birth weight & nutrition, 
socio-economic status, parental harmony, father absence, paternal 
nurturance and punishment regimes on measures of intelligence (p 56).
A study by Scarr and Weinburg (1977), looking at how black children reared 
by white families compared to white adoptees and the biological children 
of these parents, yielded a heritability of around 0,45. Using Scarr and 
Weircerg's data, Jensen (1974) claimed the heritability figure that should 
have been derived from this data was around 0,80. Amongst Jensen's 
criticisms of the original researcher's methodology were "selective 
biasing", that is, that technically e.’igibie families did not volunteer 
for the s.udy, that the use of partial correlations and regressions were 
wrong statistical choices, and that although Scarr and Weinburg's data did 
not prove 0,80 heritability, neither did it rule *. out. This same data
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under scrutiny of Kamin (1981) was shown to be able to yield a 
heritability o* 0,0. According to Kamin, anomalies in the Scarr and 
Weinburg study included the following: i) the researchers used educational 
level when referring to natural parents of the adopted children, whereas 
in the case of adoptive parents IQ scores were used; ii) that black 
adopted children may not reap the home environment advantages that a white 
child would; and iij) that the researcher's division into 'early adcptee' 
and ‘late adoptee' at one year old did not take into account the 
differences between an adoptee at, say, one rronth old, and a child adopted 
at eleven months.
Commenting on the vast body of literature concerning the heritability of 
intelligence Kamin (1981) concludes that:
Whatever the "experts" may say there is no 
compelling evidence that the heritability of 
IQ is 80 percent or 50 percent or 20 percent.
There are not even adequate grounds for dismissing 
the hypothesis that the heritability of IQ is ::ero 
(p.155).
The implications for the present study are that as it has been established 
that heritability studies are ambiguous and that environmental milieu can 
dramatically effect intelligence scores, it follows that 'intelligence' 
can be changed by compensatory educational programmes. Furthermore, as 
there- is a relationship between 'intelligence' and academic performance so 
too could academic performance be improved by educational intervention.
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1.3 TOWARDS.. CULTURE FAIR INTELLIGENCE TESTING:
The current study is concerned with the academic prediction of 
predominantly white students, it is therefore not essential to present all 
aspects of the debate surrounding culture-fair approaches to intelligence 
testing and academic selection and prediction. However inasmuch as the 
present study argues for a new theoretical approach to selection and 
prediction which has implications for disadvantaged communities; the major 
issues will be examined.
The environmentalists reacted vigorously against racial interpretations of 
group differences in IQ measures, arguing that that these differences were 
a function of environmental effects and cultural bias in IQ test 
construction. As IQ tests were culturally bi ~ed it followed that using IQ 
tests for selection purposes was fundamentally discriminatory to different 
cultural and racial groups.
Arguments by the environmentalists were based on many of the counter 
heritability studies which demonstrated that IQ scores could be 
dramatically improved (Levenstein, 1970; Karnes and Teska, 197j; 
Bronfenbrenner, 1970). Objections were simultaneously raised about the 
cultural bias in test items and familiarity with test materials.
Test iters widely used in the Stanford-binet and Wechsler tests included 
vocabulary subtests which called for definitions of words such as vesper, 
chattel, traduce and parterre.
Evans and Waites (1981) point out the obvious social class and cultural 
bias to these questions and contend that:
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"Test questions often reflect the white middle-class 
academic milieu of their conductors rather than any 
culture-free conception of human ccqn;'tion" (p 169).
Anastasi (1976) pointed to the language and motivational factors that need 
to be taken into account when testing ethnic minority children. She argued 
that failure to take these into account could severely effect the validity 
of the tests (p.73).
Svans and Waites (1981) argue that testing is a social event and that it 
is prone to influences from a variety of personal, motivational and 
socio-cultural factors. In an intensive examination of a number of 
heritability studies Taylor (1980) noted that most of the data was based 
on whites and therefore estimates on black heritability were primarily 
inferential.
The contention that the non-verbal sub-test items are less culturally 
biased than verbal sub-tests and therefore not significant, is disputed by 
Evans and Waites (1981). They assert that as the verbal subtests account 
for fifty percent or more of the total IQ score:
"It seems ridiculous to suppose that the overall 
IQ scores for these tests are not culturally biased, 
or to put forvaru s genetic explanation for differences 
of 15 points in the average scores of different social 
classes and ethnic groups " .(o 131)
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From the late 1960# s there was a growing anti-test movement. A number of 
lawsuits based on American civil rights legislation had been brought by 
groups seeking to ban various educational uses of the tests on the grounds 
that they discriminated against blacks and other minority groups. A major 
test case conducted in California in 1979 on the issue of using tests to 
decide which children would be placed in classes for the mentally retarded 
ruled that:-
"Defendants have utilised standardised intelligence tests 
that are racially and culturally biased, have discriminatory 
impact against black children, and have not been validated 
for the purpose of essentially permanent placements cf black 
children into educationally dead-end, isolated, and stigmatising 
classes for the so called educable mentally retarded." (cited 
in Evans and Waites, 1981, p 10)
Accepting the principal of cultural bias, a number of efforts aimed at 
producing culture-fair intelligence tests were attempted. Shochet (1986) 
argued that these approaches all implicitly invoked a static concept of 
intelligence as a measurable and stable 'substance', thus unwittingly 
adooting the concept- of ' g' which they claimed ti reject. He argued that 
statistical manipulations involving the creation of special norms by 
re-standardising the tests with different groups or cultures was 
essentially misguided because by simply altering the norms the 
conventional test was kept intact. Furthermore all that changed was the 
ranking of the raw act,re of the testee in terms of the population on which
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it was normed (p 75). In addition, Arastasi (1976) argued that reliability 
and validity coefficients established on one population could not simply 
be adapted to other populations.
The assumption that non-verbal tests such as the Raven's Progressive 
matrices cr the Leiter International Performance Scale are less culturally 
biased than verbal tests has been vigorously disputed by Blum (11,78) 
Sattler (1982) states uhat attempts at the development of cuxture-fair 
tests by emphasising non-verbal tasks involving pictorial, spatial or 
figural content have generally been unsuccessful. Sattler argues that in 
fact some of the non-verbal tests proved to be more culturally problematic 
than the verbal tests (p.382).
A ma^br problem in the design of culture-fair tests has been their 
validation in terms ox correlations with other established IQ tests like 
the Stanford-Binet and Weschler. Thus inherent biases in the original 
tests are simply replicated in the new tests inasmuch as they correlate 
well. Blum concludes by stating that more than thirty years after the 
publication of Raven's progressive matrices “unequivocal evidence of its 
predictive validity is still lacking."
In a review of most international comparisons of IQ, Lynn (1978) concludes 
that cultural explanations for the observed differences cannot be ignored. 
According to Evans and Waites (1981), the reason for this is that after 
years of the nature-nurture debate it is becoming obvious that it is not 
possible to devise tests that do not depend heavily on knowledge which 
varies greatly between cultures. They argue that intelligence or knowledge 
is not a reified entity that can be divorced or detached from the cultural
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and class influences which inform it. Scarr (1978) observed:
" Intelligence tests are not tests of intelligence 
in some abstract, culture-free way. They are measures 
by virtue of knowledge and skills in the culture of 
which they sample.** (p.339)
The failure of culture-fair testing, especially it. prediction studies, has 
been attributed by Evans and Waites (1981) to the lack of any articulated 
theory about cognitive processes upon which to base them (p 181).
"n an extsnsive examination into various models of culture-fair approaches 
to academic prediction, Schochet (1986, concluded that all attempts 
essentially used intelligence tests in a static form and treated the tests 
as though they were measuring intelligence. Thus although the 
environmentalists have argued that measures of Intelligence or cognitive 
ability cannot be separated from social and class determinants, they have 
not relinquished the idea of a static 'g'. Instead they argue that 'g' can 
be culturally, educationally and environmentally influenced.
Attempts at culture-fair testing have consequently been concerned 
primarily with making the tests more appropriate to different 
socio-cultural groupings by various adaptive procedures such as item and 
language changes and statistical manipulations such as re-standardisation. 
In all cases the tests (and this includes lerivatives of IQ tests, for 
example Raven's progressive matrices) remain essentially intact. Thus 
unwittingly the environmentalists return to the same position as the 
geneticists in that it is the end product (knowledge) that is examined.
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I
not the underlying cognitive skills and processes involved in acquisition 
of knowledge that is important.
It is precisely the contention that scores on IQ tests are the r oducts of 
environmental determinants that is vital. In traditional >,admic 
prediction studies it is this end product (knowledge or 'c as the 
geneticists would have it) that has been correlated to triterions of 
university success. The present study is in line with information 
processing theories which advocate that it is the process by which the 
product (knowledge) is acquired that is meaningful when examining academic 
performance. In addition by examining the processes of knowledge 
acquisition and the constituents of successful learning, the focus is not 
merely prediction tut understanding. Miller (1989) emphasises this point 
by argueing that " ..an explanation, as opposed to a description, of a 
psychological process can only be achieved through a disclosure of its 
genisis, its causal dynamic base or what today are commonly referred to as 
generative mechanisms.n (p 13)
As stated previously, attempts at relating intelligence to tertiary 
academic success have generally met with failure (Dalton, 1976; Hartman & 
Bell, 1978; Houston 1983; Slack & Porter, 1980). According to Entwistle et 
al (1977), che reason for this is that these approaches are generally not 
based on any underlying cognitive theory. Furthermore, these approaches 
are product orientated and geared toward current student functioning and 
thus do not elucidate the processes involved in successful performance at 
university. Intelligence testing and its successor 'aptitude' testing have
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been shown to have immense problems of socio-economic and cultural bias.
It is thus inevitable that these biases are inherent in most of the 
studies on predictors of tertiary academic success. In the main, 
intelligence and aptitude tests have proved poor predictors of academic 
success. (Aleamoni 6 Oboler, 1983; Houston, 1983). As aptitude testing has 
mainly replaced traditional IQ tests in prediction studies, it is 
important to trace their development.
The development of aptitude tests grew out of the general intelligence 
testing movement (Anastasi,1976). According to Jencks and Crouse (1982), 
the idea that aptitude tests were developed to select students on the 
basis of future potential rather than current levels of performance was 
false. They asserted that aptitiude tests such as the American Scholastic 
Aptitude Test (SAT) were in reality achievement tests which have their 
origins in traditional intelligence testing.
Anastasi (1976) pointed out that aptitude tests were developed due to the 
failure of general intelligence tests to accurately predict future 
academic uccess. Aptitude tests were seen as a positive development as 
they were not based on a single global measure such as IQ but on a set of 
scores demonstraeing the Individ:aI's characteristic strengths and 
weaknesses. The theoretical underpinnings of aptitude testing, like 
intelligence testing, were based on statistical correlations, namely 
factor analysis.
Vernon (1960), a major proponent of the multiple aptitude approach to 
testing, still argued that Spearmans' 'g' was the major and determinate 
factor in his moael of hierarchical organisation of abilities ip.22). He
-24-
listed second-order factors as incorporating verbal, number, mechanical, 
spatial and manual abilities. According to Schochet (1986) this approach 
has continued to inform the area of aptitude testing in that performance 
on these tests is considered to be a function of innate abilities.
Anastasi point* out that factorial research has produced a 'bewildering 
multiplication of factors' and notes that the number of cognitive factors 
reported co date by different investigators exceeds one hundred. According 
t.o Entwistle et al (1977), this lack of consensus on what constitutes 
aptitude is due to the lack of a strong theoretical rationale underlying 
notions of ability and ability testing.
Anastasi (1976) argues that the reason for the lack of consensus in the 
development of factorial-based aptitude tests is that separate abilities 
are seen as 'traits'and are fundamentally indentified through factor 
analysis. She argues that this approach reduces cognitive processes and 
abilities to:
** simply an expression of correlation among behavior measures.
They are not underlying entities or causal factors, but 
descriptive categories.” (p.376)
The most widely used aptitude test in the selection of students has been 
the Scholastic Aptitude Test (SAT) of the College Entrance Examination 
Board in the USA. The SAT consists of two major factors, that is, a verbal 
and mathematical component. The SAT's efficacy in academic prediction has 
been vigorously contested.
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Numerous studies (Baggaley, 1974; Brooks, 1972; Sedlacfck, 1976) have 
demonstrated that the SAT is prone to a lack of predictive validity an~' 
cultural bias. Alternate aptitude tests such as the Ammons Quick tost, the 
Chicago Tests of Primary Abilities (PMA) and the American College Te.sc 
have been found to have even poorer predictive ability than the S*.f 
(Aleamoni & Obler, 1978; Houston, 1983; Super, 1958). Schochet (1986) 
concludes after reviewing the research on the predictive validity of the 
SAV for tertiary academic prediction, that:
"..the literature is equivocal concerning thr validity 
of the SAT... At best one could say that the test predicts 
equally badly for white and black students. At worst the
test has no bearing for black students and sometimes ev»n
a negative relationship.** (p. 129)
In terms of the predictive ability of most multiple-factor aytitude tests
Anastassi (1976) suggests a number of reasons why they have been
unsuccessful.
"It is possible that differences in performance
in specific courses depend principally on
interests, motivation, and emotional factors...
In terms of available data, however, multifactor 
batteries have fallen short of their original 
promise, (p.383)
A number uf subsequent studies have attempted to correlate various
individual measures of intellectual functioning with academic success.
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Generally these studies have met with little success. A study by Leirer,
De Petris and Furukawa (1980), found there was r.o relationship between » 
test of Deductive Reasoning and academic success. They in fact discovered 
a negative correlation between the top 'A" students and their scores on 
the test. A study by Cloete and Culverwell (1987) found no significant 
relationship between various sub-tests of the National Institute for 
Personnel Research's (NIPR's) High Level Battery and first Year grades. 
Schochet (1986) found no significant relationship between tests of 
Deductive Reasoning and a modified version uf Raven's Progessive Matrices 
(The Pattern Relations Test) with academic grades in first-year university 
students. He in fact discovered that for the white sample the Reductive 
Reasoning test had a -0,04 correlation with academic success. Similarly 
the Pattern Relations Test (PRT) had a negative correlation of -0,06 with 
final-year average. Although both tests at least correlated positively 
with the Black sample, t.. coefficients were small (0,26 and 0,21 
respectively) and not significant at the 5% level (pp. 235-237).
Shochet (1986) observes that the range of individual cognitive skill? lat 
can be assessed is extremely vast but asserts that it unlikely that one 
measure will provide the magical solution to academic prediction.
1.5
rhis chapter has examined issubs surrounding the nature of intelligence, 
intelligence testing, culture-fair testing and academic prediction. This 
was done as the vast majority of ie»««xch into predictor? ot academic 
success has concentrated efforts on che relationship between IQ and 
aeade-.mic performance. As has been shown, there are major flaws in the
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theoretical underpinnings of itelligence testing i.i terms of static medals 
of 'g' .
Although environmentalists see cultural and milieu effects as paramount in 
terms of IQ scores, attempts at culture-fair tests and subsequent aptitude 
testing, are still predicated on a static measurable concept of 
intelligence. It has been shown that both traditional and cultural-free 
approaches to intelligence, iptitude testing, isolated cognitive abilities 
and academic prediction have generally been unsuccessful.
The present study is at variance with the a^ove theoretical standpoints in 
that neither traditional IQ tests, nor culture-free tests, nor aptitude 
tests examire the underlying processes involved in performance; instead a 
global sco'e is usually correlated with a criterion variable (university 
grades) and as such does not address the processes involved in the 
acquisition of knowledge. Traditional tests are concerned only with the 
end product of intellec ual functioning and do not address underlying 
factors involved in the process of knowledge acquisition. The> treat as an 
end point where learning processing begins.
Geneticist"* would assert that ability is fundamentally genetically 
determined and measurable using IQ tests. They would argue that one couid 
correlate this innate ability or *g' factor with academic criteria and 
thus select appropriate students. It has been shown that this assumption 
is false and that there is a poor relationship between intelligence, 
aptitude testing and academic performance ( Dalton, 1976; Evans and 
v-aites, 1981; Houston, 1986; McDonnell, 1975; Shochet, 1986; Slack 4 
Porter, 1930).
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The present study countar proposes that it is precisely the acquisition of 
ability which important {and certainly environmentally determined). If 
we can understand how students approach their academic work and analyse 
the cognitive strategies and skills constituting effective learning, so 
too could we predict from these strategies those who are most likely to 
achieve academic success.
Secondly, this under& landing would alert us to deficiencies in those 
students who were lacking in these learning strategies. The debate would 
then enter the realm of compensatory educational programmes which static 
innate conceptions of ability have failed to address.
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CHAPTEP. 2
RESEARCH TRENDS IN ACADEMIC SELECTION AND PREDICTION
It has long been the intent of educational researchers to find predictors 
of academic success. The vast body of research into this area has been
given impetus by the pressing need to accurately select those students who
are most likely to succeed at university level. McDonnel (1975) attributes 
this to a world-wide increase in tertiary educational institutions and a
concomitant, increase in the number of students competing for placement at
these institutions. In South Africa it has been a major concern of 
university authorities as to the poor academic output and high failure 
rate among first year-university students (Committee For University 
Principals, 1978,' .
-it was shvwn in chapter one that traditional approaches to IQ and aptitude 
testing are fraught with methodological and ideological problems in their 
application to tertiary academic or^diction. This inability of traditional 
IQ and aptitude tests to accurately and reliably predict academic success 
has led to a large portion of research concentrating on a plethora of 
ability, and non-cognitive variables such as school performance, study 
skills, motivation, and personality factors. To date the single best 
predictor of academic success remains that of school performance which 
remains unsatisfactory, particularly in the lower ranges (Entwistle,
1977). This has leaf, to a call for the development of alternative
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paradigms in student; learning and acadenvc prediction research. Although 
it is beyond the scope of the present study to present all the research in 
this area, some of the maior approaches wit\ be examined and the 
implications in terms ■ f the present study assessed.
The majority of research into academic svocess is based on what Anastasi
(1976) terms criterion-related validity. She defines criterion-related 
validity as the:
"effectiveness of a test in predicting an individual's 
behaviour in specified situations.” (p 140)
Criterion-related validity (also known as predictive validity) thus 
relates to the way performance on a test is checked against a criterion, 
that is, a direct and independent measure of that which the test is 
designed to predict. In the case of academic prediction this is usually 
the first-year student's grade point average (GPA). Criticisms have been 
levelled at using the iclatively short-tei.T, criterion of first-year GPA 
(Wilson, 1983). However inasmuch as subsequent university study is 
contingent c:i passing first y< it is generally accepted as a valid 
criterion measure (Entwistle et al, 1977) .
f.ntwistle et al (1977) argue that a major problem endemic to predict've 
research based solely on correlational association with criterion 
measures, is that the theoretical basis to these studies is often not made 
explicit or is simply lacking. They describe what they call the ’grape
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shot technique' whereby numerous variables are simply correlated against a 
criterion measure and the resultant matrix is used to generate ideas au to 
what are the statistically viable constituents of successful university 
study. They criticise this approach arguing that if sufficient variables 
are included in an analysis some of the variables are likely to be 
significant due to chance factors. Furthermore, this approach leads only 
to selection and rejection, without a theoretical understanding of the 
processes and factors underlying performance.
The present study argues that most of the research in this area has been 
predicated on static views of ability and performance which have their 
underpinnings in traditional views o* intelligence and as such have not 
met with much success. The present study suggests that a new paradigm is 
needed if we are to understand the processes underlying student learning 
and achievement. According to Entwistle (1984), traditional research 
paradigms have resulted in researchers explaining student behaviour from 
"the outside ,as a detached, objective observer". <p 13). This leads one 
to the no' cn that failure at university is the result of low ability or 
lack of organisation or application. Entwistle (1984) argues that this 
process has ignored the existence of individual differences in the process 
of knowledge acquisition and the context within which learning takes 
place.
There is general agreement in the literature that school performance 
remains the single bett predictor of academic performance (Choppin et al, 
i-*73; Entwistle et al, 1977; Entwistle, 1984; McDonnell, 1975; Murray,
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1938; Shochet, 3 986). A review of the research revealed that correlations 
generally explain roughly 20 percent of the variance in academic 
performance. (Entwistle et al, 1977; Carling, 1983).
Although school results correlate with academic success, Entwistle et al
(1977) point out that the major proportion of variance essentially remains 
unexplained. Furthermore, the predictive ability of school results tend to 
decline in the lower ranges. A study by Nisbet and Welsh (1966) found that 
school results failed to discriminate among the crucial group of students 
with minimum entry qualifications vhere they might have bee^ most useful.
In accoidance with international findings, local research has found that 
there is a weak relationship between white school results and university 
achievement. In general the variance explained is small and loses its 
predictive power in the marginal ranges (Cowley 1977; wits Senate 
Document, 19'>8; Shochet, 1965, 1986) . Shochet (1986) concludes a review of 
the predictive ability of school results by stating that:
"Using school results cs the criterion still leaves 
tremendous room for false positives and =alse negatives 
in the selection procedure. The problem becomes nore 
acute at the lower range of matric (usually the p^in: 
of decision) where the relationship tends to break 
clown completely. Thu? there is widespread agreement 
to supplement school - suits with other predictors.M 
Ip 124).
-33-
In lieu of the above a number of studies have attempted to explain more of 
the variance in academic prediction by supplementing school results with 
aptitude tests. Moderate success was achieved by using the SAT to enhance 
school results in an American stuc, (Scannell, 1960). However, when this 
approach was applied in Scotland and England, Entwistle (1984) concluded 
.that:
"correlac '.ons wsre disappointingly low (generally less than 
0,15), and scores on aptitude tests added little to th3 
accuracy of selection based on entry qualificatjons 
alone, (p 11).
A number of subsequent studies have since confirmed that aptitude tesus do 
not significantly add to the variance explained by school results (Choppin 
“t al, 1973; Houston, 1983; S' -c:-: 4 T-rcer, 1980). A 'Ludy ar the 
University of The Witwatersretnd by Shochet (1986) found that traditional 
tests of aptitude did not significantly enhance the predictive power of 
school results in terms of the academic performance of Arts students. M -re 
importantly, however, were his findings that bla... < school results had 
absolutely no relationship >.jth tertiary accdemic performance.
2,3 SJ^QQl-gEftEQBMMICE-AHD ACAD.EMIC..-£RED.I.C.riQN _lN_THE.._S.Q!"tTH AFRICAN
CQHTEXX
The rr ble.T, outlined above becomes particularly acute in the South African 
err.crxt. Ie Las been well documented tnat bla^k education is in a crisis 
in E:Jth kfri:w (Hartshorne, 1983; Hartshorne, 1984; Molteno, 1984; 
Schochet, 1986j . Auerbach (1977) has documented the grossly
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In lieu of the above a number of studies have attempted to explain more of 
the variaa&c* in academic prediction by supplementing school results with 
aptitude tests. Moderate success was achieved, by using the SAT to enhance 
school results in an American stuay (Scannell, 1960). However, when this 
approach w#s applied in Scotland and England, Entwistle (1984) concluded 
that:
"correlations were disappointingly low (generally less than 
0,15)# and score? on aptitude tests added little to the 
accuracy of selection based on entry qualifications 
alone, (p 11).
A number of subsequent stuc.es have since confirmed that aptitude tests do 
rev .qnificantly add to th. variance explained by school results (Choppin 
3; Houston, 1983; Slack & Sorter, 1980). A study at the 
/ of The Kitwatersrand by Shochet (1986) found traditional
tests v* aptitude did not significantly enhance the predi power of
school results in terms cf the academic performance of Arts students. More 
importantly, however, were his findings that black school results had 
absolutely no relationship with tertiary academic performance.
2.3 SCHOOL PERFORMANCE fliffi_^ CADEMIC-EREDI.CTIQN IN. THE SOUTH. AFRICAN
ommz
The problem eutlitad above oecomes par-icularly acute in the South African 
context, been well docuaenLed U w t  black education is in a crisis
in So'Jth.MfiSa (Hartshorn*. 1983; Haitshome, 1984; Molteno, 1984; 
Schochet,...;l|^6i.. Auorbach (1377) has documented the grossly
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disproportionate pe:: capita expenditures between white and black 
education. He demonstrates that as late as 1976, per capita expenditure on 
black education amounted to only 6.4% of the amount spent on white 
education. Black education in South Africa is currently under the 
jurisdiction of the Department of Education and Training (DET). Hartshorne 
(1993) has pointed out the myriad problems involving low expenditure, 
unqualified teachers, authoritarian teaching ftyles, and untenable 
pupil-teacher ratios in education falling under the DET administration.
F,v.< >ence of the impoverishment of black education is demonstrated in the 
1983 statistics of The South African Institute of Race Relations, whereby 
only 9.8% DET candidates obtained matriculation exemption compared to 
46.6% of caiiidates in white schools (Survey of Race Relations, 1983).
Hartshorne (1984) argues that the problem is even more severe tha. 
seems at face value. He examines the black matriculation statistic )r 
'.983 and concludes that only 4.9% of students obtained the requisite C 
aggregate usually required for admission to most open university 
faculties. He argues that this represents only 300 students in the entire 
country!
Given the vast disparity between white and biack education in South Africa 
Schochet (1986) argued that:
"Given the degree of disadvantage evidenced in black ^ducatiun 
and the concomitantly low matric results (particularly in 
African and coloured education), serious doubt can be p.'aced 
on the use of these results for admissions to the university."
(p 34) .
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Research has subsequently demonstrated the unreliability of bl&ck school 
results (Potter, Jamotto and Van der Merwe, 1983a; 1983b). Research 
conducted by Schochet (1985,1986), found ’disastrous' correlations between 
the matric ratings of DET students and university performance:
"..correlations .. between matric rating and the average mark 
in the December exam for 52 DET students was 0,15 (p » 0,30).
This is tantamount to a totally random statistic. Selecting 
on this basis would be the equivalent of pulling names out of 
a hat. Clearly other criteria for fair and accurate selection 
have to be found." (Schochet, 1985, p 91)
Thus the research findings are in general agreement that school results 
are insufficient in themselves to reliably and accurately predict academic 
success, particularly in the marginal ranges. In the South African context 
the problem becomes especially acute, in that research has demonstrated 
the astounding phenomenon of a complete lack of association between black 
matric results and tertiary academic achievement.
School performance prediction studies have been criticised for only 
focusing on the end product of learning and as such do not alert us to the 
learning processes involved in success at school, ^he consequence of this 
approach for selection is that certain top white students might do well at 
university wuereas those in the lower ranges may do poorly or extremely 
well, but we are not certain about the particular reasons why this might 
be. This problem becomes even more acute when selecting students from the 
educationally disadvantaged DET system. There is thus a
pressing need to find predictors which are viable across both advantaged 
and disadvantaged co. minities.
2.4 NQN-CQGNITIVE FACTORS IN ACADEMIC PREDICTION
According to Entwistle et al (1977), the failure of traditional tests of 
intellectual functioning to reliably predict tertiary academic success 
resulted in a vast amount of research examining non-cognitive factors 
involved in performance at university. However, Entwistle et al argue that 
generally these approaches have contributed little to explaining the 
variance in tertiary academic prediction.
It is beyonu the scope of the present study to present the myriad studies 
which have correlated an endless number of non-cognitive predictor 
variables with academic success. Schochet (1986) assorts that studies in 
this area of prediction are so vast that they make interpretation 
incoherent. General research trends have examined the effects cf 
personality, biographical information, attitudes, socio-economic status, 
motivation and study habits in relation to prediction.
In a review of non-cognitive predictors, Lenning et al (1974), discuss a 
variety of research findings that seem to have a bearing on .„~aderoic 
performance. These include parental characteristics and attitudes, ah.’lity 
to deal with anxiety in stressful situations, eg, examinations, levels of 
motivation, locus of control, perceived capabilities, emotional stability, 
and college environmental characteristics, eg, quality of residences# etc. 
A study by Tracey and Sedlacek (1987) examined seven non-cognitive
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variables in relation to perseverance at uni'^rsity level. They found that 
the non-cognitive variable most associated with ongoing success for white 
students at university involved positive self concept. Positive self 
concept in combination with first semester grades seemed to best predict 
academic persistence. The same study when looking at black students 
revealed that the factors most predictive of long-term academic success 
involved, positive self-concept, realistic self appraisal, long term 
goals, and having some leadership experience. Tracey and Sedlacek (1934) 
argue that :or black students particularly, non-cognitive variables could 
be used to do a better job of selection than traditional selection 
measures, (p 11)
Entwistle and Brennan (196P) described high-atteinment students as being 
characterised Ly high motivation, good study techniques, introversion and 
high economic and political values. Low attainment types were 
characterised by low motivation, radicalism, poor study habits, 
extroversion and holding high social values. These findings were based on 
cluster analysis techniques and the authors acknowledged that it was 
extremely difficult to demonstrate the validity of che clusters.
A study by Sewell and Shah (1976) demonstrated a relationship between 
socio-economic factors and academic success, while irnston (1979) found a 
relationship between parental attitudes to achievement a." i academic 
success, (cited in Lenring et al, 1974) Raaheim and Wankowsk, 981) 
found that stv^.ents who had clearly defined vocational goals tended :o be 
move successful at university. Entwistle (1984) reviewed a number of 
studies int; student motivation and acadcmic success and concluded by 
stating that:
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*Levels of correlation with degree results have rarely
exceeded 0,3 and are more commonly between 0,2 and 0,1.
(p 11)
A number of studies have examined the relationship between study habits 
and academic success Although seme moderate success has been found by 
correlating study habits with academic success, Entwistle et al U977) 
conclude a review of study habits and academic success by Svatinrr that 
"there appears to be no one set of procedures which will be right fo; 
every student", (p 4)
Ramsden, Beswick and Bowden (1986) argue that study skills courses have 
shown little relationship with improvements in academic performance - 
indeed they demonstrate how these courses can entrench minimalist 
performance. They argue that study skills programmes have limited 
relevance to the problem of improving student learning "because they do 
not take account of the interaction between students' intentiors and the 
context of learning ". (p 162) Cloete and Schochet (1985) argue that 
study skills programmes t .phasize technicist skills at the expense of 
student understanding, and that this has led students to equate learning 
wxth memorisation and association techniques rather than understanding.
Lenning et al (1974) conclude that the area of non-cognitive factors in 
academic prediction has failed to produce a consistent body of research 
findings. Entwistle et al. (1977) argue that research in this area is 
unintegrated and has generally proved disappointing. They argue that the 
vast amount of ambiguous research findings suggest that new paradigms of 
student learning &nd achievement are called for.
2.5 .S TO INTELLIGENCE
Due to the failure of traditional research paradigms to p x %.te reliable 
predictors of academic success, alternatives to tre ition .1 research 
paradigms are being developed. A promising approach which represents a 
fundamental change in paradigm toward intelligence and academic prediction 
which also directly addresses disadvantaged communities is that of 
LEARNING POTENTIAL theory. This approach to testing anJ predictioa places 
amphasis on potential rather than manifest performance (Biesheuvel, 1972; 
Brown, 1979; Feuerstein, 19*79; Murray, 1989; Shochet, 1986; 7y got sky#
1962) .
Learning potential theorists stress • currtv • ’ r : oning
but also ascertain the potential of l ar - ..y*ir j o ;  i v  to
learn. The most systematic and documented wo. &,"*a has L..i ,r :ne
by the Israeli psychologist, Feueiste^n {lf7<
According to Feuerstein (1979) the lean, n . v t  .al approach was in 
direct opposition to genetic and stat;* c : intelligence as it
emphasised the modifiability of p e r f -a.: ( >nd m«<; ifest levels of 
functioning. Bies juvel (1972) argued t. - " ,i tents jf cross cult m x  
testing the idea of adaptability was vita .n that it stressed U *  not.on 
of educability rather than innate manifest levels of functioning.
Feuerstein (1979, 1980) extended both the 'Piagetian' and *'ie 
environmental model arguing that intelligence was not a ytatiu concept but 
the capacity to learn from exposure to stimuli. The cap city for learning 
he saw as being affected (but not determined) the degree to which
the individual was exposed to what he termed 'mediated learning 
experiences'. By this he meant the process by »?hich the mediating agent 
(usually a teacher or parent) transformed stimuli from the environment for 
the indi zidual, thus allowing the individual to .ja m  from direct exposure
to stimuli.
Shochet (1986) argues that this theory stresses the importance of the 
mediator on intelligence, thus rejecting both genetic and environmental 
determinism. Feuerstein (1979) argues that deficient functioning could 
consequently be reversed by providing effective mediating learning 
experiences.
Theories of learning potential thus criticise genetic and environmental 
conceptions of intelligence, arguing that intelligence should be seen as a 
process not a product.
"Static IQ tests, in whatever form, fail co measure 
the capacity for learning, and only measure the 
manifest level or functioning." (Feuerstein 1979, p 40)
Feuerstein (1979) criticised the environmentalists attempts at creating 
culture-fair intelligence tests by establishing special norms for 
different groups. He argued that this process of adaptation was 
essentially misguided in that results would always indicate that certain 
cultural groups were inferior to the comparison group. He argued that 
culture-fair intelligence tests thus implicitly supported the geneticists'
position.
In order to assess learning potential Eeu:racein (1979) developed what ,e 
called the Learning Potential Assessment Device (LPAD), and argued that 
the aim of the LPAD:
"is not to seek differences among individuals as their 
stable and immutable characteristics, but rather to search 
for the modifiability of these characteristics and 
concomitantly to look for strategies and modalities for the 
most efficient and economical way to overcome the 
barriers, (p 125)
From extensive work with the LPAD, Feuerstein developed the idea of the 
'cognitive map'. "The cognitive map provided a description of the content 
of effective mediated learning experiences and equally an instrument for 
the diagnosis and definition of cognitive deficiencies ' (Moll, 1986, p 8) ,
Feuerstein listed seven basic cognitive functions which comprised the 
cognitive map, and argued that a lack of appropriate mediated learning 
experiences (MLB) resulted in deficiencies in these cognitive resources.
In accordance with the above sentiments, Feuerstein (1979) developed what 
he called the Instrumental Enrichment Programme (IBP). Tie IEP was 
designed to correct intellectual deficiencies and provide for the creation 
of cognitive capacities equivalent to the result of normal mediated 
l&t rning experiences (p 255).
Thus for Feuerstein, current level s of - functioning were merely indicators 
of the extent to which the individual received appropriate mediated 
learning experiences. A crucial issue was the idea that appropriate 
mediated learning experiences could be designed (on the basis of the 
cognitive map) which would compensa^ for previous deficiencies. Thua 
compensatory educational programmes were seen to have a direct and 
remedial effect on current levels of intellectual functioning.
This has important implications for the present study in that this 
approach emphasises learning potential and modiflability, thus stressing 
the processes involved in the acquisition of cognitive skills rather than 
immutable conceptions of ability.
Although the Feuerstein model seems to hold promise, Slonimsky and Turton 
(198*) allude to a number of weaknesses in a programme conducted by 
Schochet (1985) for the Academic Support Programme (ASP) at the University 
of the Witwatersrand. They argue that the cognitive skills comprising 
Shochets'adaptation of the Instrumental Enrichment Programme were not 
readily transferable to general academic tasks;
"The students regarded Feuerstein's instrumental enrichment (FIE) 
as having little to do with academic work and again there were 
problems of motivation. In addition, those students who seemed 
to benefit most from the FIE (in terms of improving their 
performances on FIE tasks) often did not improve academically.
In other words, we did not observe an effective transfer of 
skills from the ASP (Academic Support Programme) situation to 
academic work." (p 62)
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Murray (1988) found similar problems in the transfer of skills from the 
enrichment programme to other .intellectual tasks. Slonimsky and ' ton 
(1985) further argue that Feuerstein#s enrichment programme tends to focus 
on skills rather than meaning;
" The layering of skills, however, is not the same thing is the 
layering of knowledge or concepts in academic disciplines. 
Similarly, the integration of a set of skills is not the 
same t .-.*ng as the integration of knowledge, ideas or concepts
(p 62) .
Although it was never the intention that the LPAD be used for tertiary 
academic selection, a few studies in South Africa have attempted to adapt 
Feuerstein's approach to cognitive modifiability in terms of academic 
prediction and selection. (Shochet, 1986; Murray, 1988). Although more 
research is needed in this area, Shochet (1986) however has found that 
with disadvantaged students the degree of modifiability reflected in the 
testing process significantly enhances academic prediction. However 
Shochet makes the point that although it may be possible to obtain a 
measure of potential or modifiability, it is by no means certain that this 
potential will be actualised in the academic context.
Thus although Learning Potential Theory has broken the hegemony of 
traditional intelligence testing and static views of intelligence, it 
still remains a deficit model, predicatec on a lack of appropriate 
cognitive skills. Ultimately the potential argument is founded on the 
capacity to acquire these skills. However, as pointed out, it is
not certain that the cognitive skills advanced by Feuerstein are in any 
way related to the processes of acquisition, integration and application 
of knowledge within the academic context.
2.6 SUMMARY AND CONCLUSIONS
This chapter has examined contemporary trends in tertiary academic 
selection and prediction. It has shown that internationally, school 
performance remains the single best predictor of tertiary academic 
success, but that the major proportion of variance still remains 
unexplained. It has demonstrated that in South Africa, school results tend 
to be the best predictor for white students, but this does not hold true 
for black disadvantaged students emerging from DET schools. The 
methodological criticisms of this approach to prediction is that the model 
is based on current manifest performance and consequently lacks a 
theoretical framework from which to make sense of these differences in 
performance.
Attempts to enhance the predictive ability of school performance by 
supplementing matric results with traditional aptitude tests have 
essentially been unsuccessful. It was also found that the area of 
non-cognitive factors in predictive research was so vast as to be 
unintegrated and incoherent. This had led to a disappointing lack of 
consistent findings in the field.
The failure of study habits and study skills courses to dramatically 
enhance academic performance and prediction has resulted in a call for a
paradigm shift that emphasises student learning processes and awareness 
rather than quick technicist solutions.
It would seem as if recent paradigm shifts away from traditional IQ and 
ability testing in favour of learning potential, while offering promise, 
u?timately appear to be trapped in the skill deficit model. To date this 
approach has not significantly enhanced academic prediction, although more 
research is needed in this area. Finally, doubt has oeen expressed about 
the capacity of the cognitive skills taught wi-.hin the instrumental 
enricnment programme, to transfer appropriately to academic tasks.
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CHAPTER 3
TOWARDS AN INFORMATION PROCESSING PARADIGM
The previous chapter examined traditional research paradigms of academic 
prediction. It was argued that these paradigms essentially focused on the 
end product of learning and consequently had not developed a theoretical 
framework for understanding the processes involved in the acquisition and 
application of know’edge in higher education. Indeed, Entwistle (19&4) 
argued that traditional prediction studies in higher education had created 
a research paradigm which waj enable to provide solutions because they had 
not focused on the concept of learning (p 1 .
A new approach to selection, intelligence testing and academic prediction 
was examined, namely Learning Potential Theory . It was argued tnat 
although. Learning Potential Theory had broken the hegemony of traditional 
intelligence testing and static views of intelligence, it essentially 
ren,dined an 'ability-deficit' model. Although more research was needed in 
this area, attempts so far at academic prediction had not met with much 
success. Problems were expressed concerning the transfer of cognitive 
skills - taught in the Instrumental Enrichment Programme - to academic 
work.
This study proposes that a new paradigm which examines learning from the 
learner's perspective and the processes underlying the acquisition of
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knowledge# may provide some of the solutions to understanding student 
performance in higher education,
3.2 AgERQ&CMES 10 STUDENT LEARNING:
Just as traditional models of IQ and aptitude testing have informed the 
area of assessment and prediction in higher education# so has research 
into student learning been influenced by behavioural schools of 
psychology. It is beyond the scope of this study to present the historical 
development of the behavioural paradigm within psychology. However, as 
this paradigm has influenced contemporary ideas of student learning, the 
major trends and outcomes will be examined.
According to Svensson (1978), traditional approaches to student learning 
have been dominated and influenced by both intelligence theorists and 
behavioural schools of psychology which stress the directly observable and 
quantifiable aspects of human behaviour. According to Entwistle (1987) 
behavioural learning theory was predicated on the work of experimenters 
such as Thorndike, Pavlov, Ebbinghaus and particul*-. ly, Skinner. 
Traditional experimentation was cased on observable animal, stimulus (S) 
and response (R) dimensions originally advocated by Pavlov. The 
Behaviourist notion of breaking down the process of learning into basic 
S-R categories, was developed further by Skinner (1968), who investigated 
the positioning of reinforcement in relation to the S-R bond. Skinner 
became convinced that not only animal behavior but learning and all human 
behaviour could be explained in terms of schedules of reinforcement on the 
S-R dimension.
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However, attempts at applying behavioural principals i n tertiary education 
did not fulfill the promise expected, and results have generally been 
mediocre (Biggs, 1978; Cloete, 1984; Entwistle, 1987; Marten & Saljo,
1984).
Entwistle (1987) states that this is partly due to the fact that the 
highly controlled artificial conditions of the laboratory do not 
generalise effectively to the exceptionally robust and complex factors 
involved in learning. Although experiments have become increasingly 
sophisticated in research design, Entwistle and Hounsell (1979) argue that 
essentially the vast majority of learning experiments are trivial in 
nature, often focusing on the memorisation of nonsense syllables, random 
presentation of meaningless .^mbols and solutions to mazes. Cloete (1984) 
argues that this is a direct consequence of perceiving learning as the 
"acquisition of associations, conditioned reflexes and stimulus-response 
bonds-" (p 63)
Cloete and Shochet (1985) criticise the behavioural approach for leaving 
out what they see as the essential ingredient of learning, namely the 
intervening organism. They argue that the:
"instance of this approach to study only observable stimuli 
anc1 responses while ignoring the intervening person (organism) 
and the context of learning has resulted in equating learning 
with association or memorization." (p 42)
They demonstrate that the outcome of the behavioural psychology research 
paradigm has resulted in the generation of a wide variety of study skills
programmes which have as their main concern tha acquisition of specific 
technical 'learning' skills. Cloete (1984) asserts that a major reason 
explaining the mediocre success of study skill courses to dramatically 
improve performance at university is that they attempt to teach 
unsuccessful students tha skills employed by successful students in a 
mechanistic and technical fashion without the former grasping the 
cognitive and methodological constituents behind the process. Furthermore 
he argues :he use of the S-R relationship as the basic unit informing 
study skills programmes has led to a cuncentrrtien on recall and 
memorisation while excluding other aspects of learning. Cloete argues that 
this explains why mnemonics are often the only learning skill taught in 
m .y study skills programmes, (pp 63-64)
A review of the contents of over 20 popular study skills programmes by 
Main (1980) reveals that 80 percent of programmes deal primarily with 
memory, „ime usage and note taking. Dahlgreen and Saljo (ig'H) argue that 
most study skills programmes do not deal with the process of learning and 
that learning is usually depicted in ar atomistic quantitative manner.
Similarly, Svesson (1978), points out that the main aim of behaviourist 
informed study skills programmes has been to make unsuccessful students 
behave similarly to successful ones. He contends that this has lead to an 
emphasis on study activities and not the cognitive proceses involved in 
studying. Selmes (1987) points out that the 'cooxbook' approach to study 
skills courses often prescribes rigid generalised guidelines to learning 
which encourage 'doing' rather than 'knowing'. He gives an example of this 
approach whereby students are exhorted to:
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1. Read the title page
2. Read the author's remarks, cr preface.
3. Read the table of contents.
4. Leaf quickly through the entire book. (Selmes, 1987; p 8) .
Selmas argues that study skills courses are generally superficially 
attractive in that they seem to describe well known ’facts'; however he 
asserts that;
"..the inflexibility of the advice is likely to tester 
both dependence on the teacher and rigid study habits.
It is hardly surprising that oupils experiencing such 
advice have not found it all that helpful." (p 9)
In a superb review of research on study skills, Gibbs (1981) argued that 
there was no evidence of a link between observable study behaviour and 
learning outcomes. In addition, Lafitte (1963) found that top students 
often did not waste time on 'good' study haoits, while Maddox (1963) found 
that "poor students often had the most impeccable study habits". (cited in 
Biggs, 1978)
It is this crisis in attempts to come to terms with reliable and 
meaningful pedagogic and methodological learning theories which has 
resulted in the generation of new approaches to student learning. These 
approaches have focused on the cognitive processes intrinsic to the 
acquisition of knowledge and the phenomenological context of the learning 
strategies exercised by students in their studies.
During the last decade new approaches to learning have been advanced which 
are in direct contrast to the behaviourist learning paradigm. This is due 
to the growing realisation that behaviourist and psychometric approaches 
to learning which reduce the human being to either a 'bundle' of 
stimulus-respose reactions or a set of scores on lasts or inventories, is 
essentially proving irrelevant tr performance in higher education. 
(Entwistle & Hounsell, 1975; Entwistle, 1987). This realisation has 
brought about new formulations concerning both the focus of research and 
the methodology employed.
Recent research has focused on the institutional context within which 
students work, their perception of and response to assessment demands and 
teaching methods, and individual differences in the learning styles and 
strategies they adopt with particular learning tasks. This 
Phenomenological approach emphasizes:
i) The learner's own perspective on learning;
ti) The fact that learning always occurs in a specific context; and
iii) The learner is conscious of the learning act.
The phenomenological perspective thus emphasises understanding rather than 
prediction. Cloete (1984) argues that the behavioural paradigm is based 
primarily on finding instances of regularity, thereby concerning itself 
with 'how' events occur and thus neglects to address 'why' or 'how' things
happen. As argued in the previous chapter this approach relies essentially 
on correlation and has as its main task that of prediction. The 
phenomenological approach, however, seeks to "discover the connections 
between phenomena by acquiring knowledge of the underlying fundamental 
structures and mechanisms through which we constitute meaning." (Cloete, 
1984; p 66)
Another major difference between the two paradigms is that whereas 
behaviourism insists that the subject be studied as objectively as 
pos^4.ble, phenomenology calls for an understanding of learning from the 
learner's perspective. Thus the focus is "from the inside" rather than 
externalised observations. The consequences of this is that learning 
always occurs in a context, has a content and the learner is conscious of 
learning.
The implications of this conception for the present study is that by 
stressing the awareness of the learner, it implies that the methods and 
approaches utilised by students can be changed by intervention strategies. 
Thus the focus is not on static end-point conceptions of ability, where 
the sole aim is selection and prediction, but rather on intervention and 
understanding (Marton 6 Svensson, 1979; pp 72-73).
The phenomenological approach implies a change of methodological 
procedures. Whereas qualitative approaches stress the use of standardised 
psychometric tests, this approach has focused on how the learner 
approaches material to be learnt. In addition the research methodology 
employed within this research paradigm insists that the experimert 
resemble as closely as possible the natural setting of student learning.
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Thus the content of the research is not mnemonics, nonsense syllables or 
mazes, but material that is as complex and similar as possible to that 
encountered in the educational environment.
According to Cloete (1984), a method that has been successfully applied is 
to request the learner to summarise complex and relevant educational 
material. He argues that:
"Similar to a projective technique, this allows the learner 
to impose his/her own constraints on the order of recall 
and most important, it reveals the learner's subjective 
structuring of the material." (p 67)
Cloete argues that criticisms concerning subjectivity in terms of 
evaluation in this approacn are invalid, as it is possible to achieve 
rigorous operationalization of concepts and acceptable levels of 
interrater reliability.
Marton and Svensson (1979) assert tnat the result of the new research 
paradigm is emancipation rather than symptomatic treatment by 'experts'. 
They argue that rather than prescribing trite rigid technicist procedures, 
an attempt should be made at raising the level of consciousness of the 
'participants' in order to help prepare their better for future tasks, 
(cited in Cloete, 1984; p 69). Thus while behaviourist and 
neo-behaviourist paradigms emphasise the acquisition of skills, learning 
processing theory advocates awareness, purpose and emancipation.
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3.4 INFORMATION PROCESSING AND LEARNING STRATEGIES
A •najor theoretical development within the information pro issing paradigm 
is that of approaches or strategies to learning, A review of this 
research, which has its roots in the phenomenological perspective 
described above, reflects an interest in describing not only the lerrntr 
but also his/her institutional and extra-institutional environment; in 
ocher words the context of the learner. (Marten & Svensson, 1979). There 
is general consensus among mjst researchers that learning is a 
decision-making process in which the student chooses his/her method of 
studying, on the basis of f- response to the conditions confronting 
him/her. (Entwietle, 1983). This idea of the availability of choices in 
approaches to learning has been supported by most contemporary researchers 
examining learning. (Biggs, 1979; Cloete, 1984; Pask, 1572; Marton & 
Svensson, 1979; Saljo, 1975; Svensson, 1976).
According to Marton and "vensson (1979) learning consists of three major 
dimensions, incorporating:
i) The notion that learning always occurs in a context and has
idiosyncratic demand characteristics;
ii) The learner's own awareness oi the act of learning; and
iii) that learning concerns itself with a specific content 
or subject matter.
Each of the above aspects of learning have developed into major research
areas in their own right. It is beyond the scope cf this study f  present 
the vast research findings into each of these areas. However, inasmuch as 
each area serves to highlight the paradigm shift that has occurred in 
research on learning - the main findings and implications for the present 
study will be examined.
A number of theorists have attempted to uescribe a habitual framework from 
which students approach study material. Entwistle (1979) defines strategy 
?..s a way of choosing to tackle a learning task according to its perceived 
demands and 'style' as a broader characterisation of a student's preferred 
way. Pask (1^76) draws a similar distinction becween style and strategy. 
According to him the difference between the two terms can be described in 
terms of the condition! urder which the two are exhibited. Strategy refers 
to the .coining approach that a student employ? when he/she works through 
a specif. : well-defined and structured learning material. On the other 
hand, style refers to more general procedures that a student adopts when 
studying. Thus behind a specific strategy lies a distinct learning style.
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However, Pask developed this further arguing that some students show 
a'predisposition' to adopt a specific strategy even though the task in 
question does not require that strategy. It is at this point that major 
differences between theorists emerge. Most researchers agree that students 
often exhibit a consistency of strategy across a range of everyday 
academic tasks and academic departments.(Cioete, 1984, 1989/ Entwistle, 
1984, 1987; Gibbs, 1981; Laurillard, 1979; Marton, 1979; Pask, 1976; 
Ramsden, 1979). This according to Entwistle (1987), has justified the 
notion of the existence of characteristic approaches to learning adopted 
by students. It is in the attribution of causality in describing habitual 
or characteristic approaches of students that differences between 
theorists have emerged. Pask (1976), f.or example, attributes the existence 
of a preferred learning style to a 'core' personality. According to him 
the core personality consists of stable, persisting traits. By implication 
cognitive or learning style is thus fixed and static, reflecting a 
predisposition to adopt a specific strategy or preferred way of learning 
because of fundamental personality dispositions.
This reductionist approach can be criticised for ultimately falling into 
static IQ type conceptions of ability. The logical outcome of this 
conception is that students would be unable to transcend their learning 
style. Thus, like the static IQ model, compensatory educational programmes 
would ba irrelevant. Although advocating a consistency in observed 
strategy, most theorists do not suggest that this is in any way immutable. 
Indeed as demonstrated above, strategy can be influenced by demand 
char -‘•eristics, learning context and student awareness.(Entwistle, 1987; 
Gibbs, 1981; Laurillard, 1979; Marton, 1979; Ramsden, 1979; Sal jo, 1976).
Pask (1976) unwittingly implies that thest' habitual patterns inapproach to 
study are not immutable, by pointing to students who can move between 
learning styles depending on the particular context or demand of the task. 
r‘.e calls these students versatile learners. Unfoi :unately Pask does not 
elucidate on how these students come tc be versatile in the first place. 
One can only conclude from his observations that some students can 
transcend these static fundamental personality dispositions.
3.4.2
Ironically it has been the work of Goruon Pask in conjunction with the so 
called Goteborg group in Sweden that originally stimulated research into 
the learning strategies adopted by students in tertiary education (Gibbs, 
1982). Pask (1976) found that when students were presented with material 
to study, distinctive approaches or strategies cculd be observed. He found 
he was able to distinguish between two distinct learning approaches 
adopted by the students. He named these 'holisf and 'serialist' 
approaches. He found that the serialists' moved step by step, adopted a 
narrow focus of attention, concentrated on one feature of the task at a 
time and were concerned with details rather than general principals. 
Holists on the other hand adopted a broader perspective, looked for 
interrelationships and analogies, while attempting to transform the 
information. According to Pask, holists examine the overall picture, while 
being ble to describe relations between topics, while senalists focus on 
rules, methods and details but are unable to fit them together to form an 
overall piecura. Pask argues that each strategy has its own disadvantage 
in that holists may over-generalise or look for inappropriate analogies, 
while serialists are unable to see the overall picture because they focus
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on discrete details. Furthermore, as they fail to generate analogies they 
find it impossible to integrate knowledge effectively.
As stated previously, Paak (19*76) described the 'versatile' learner as one 
who could apply both strategies depending on the demands of the learning 
task. This implies that although there is a stability of strategy across 
academic tasks, these approaches are not immutabJe but can be changed by 
direct intervention, changing contexts and the development of student 
awareness about learning.
Svenn son (1976) developed a similar classification of learning strategies, 
and described atomist v? ho]ist approaches to learning. According to 
Svensson, atomists focused on details and surface structure without 
integrating the information. They attempted to directly memorize the 
information in a sequential manner and were unable to ascertain the 
overall intention of the author. Follow-up interviews wJth the atomists 
revealed that they relied on memorising introductory sentences and 
attempted to visualise as much of the text as possible. The holists, on 
the other hand, reported that they attempted to undeistand the overall 
text, tried to grasp the authors' intention, attempted to integrate what 
they had read, indentified the main arguments with supporting information 
and facts and most importantly, tried to reach an independent conclusion 
or recognise the authors' conclusion.
On thy basis of semi-structured interviews, Marton and Saljo (1976) have 
described learners as deep-levei processors and surface-lavel processors.
"In the case of surface-level processing the student directs
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his attention towards learning the text itself (the sign),ie 
he has a 'reproductive' conception of learning which means t..at 
he is more or less forced to keep to a rote-learning strategy. In 
the case of deep-level processing, on the other hand, the student 
is directed towards the intentional content of the learning 
material (what is signified), ie he is directed towards 
comprehending what the author wants to say." (pp 7-8)
A similar classification was used by Sntwistle (1987) working with the so- 
called Lancaster group. They described two major approaches to student 
learning, namely the 'deep' approach and 'surface' approach. He polarises 
the two approaches as such:
- Intention to understand
- Vigorous interaction with content
- Relate new ideas to previous knowledge
- Relate concepts to everyday experience
- Relate evidence to conclusions
- Examine the logic of the argument
SURFACE APPROACH
- Intention to complete task requirements
- Memorize information needed for assignments
- Failure to distinguish principles from examples
- Treat task as an external imposition
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- Focus on discrete element-s without integration
- Unreflectiveness al>out purpose or strategies
(from Entwistle/ 1987; p 16)
Entwistle and his collegues identify another strategy, namely the 
strategic approach, however as argued previously, this approach is mostly 
a response to context factors previously discused. For example, the 
strategic approach uses "previous exam papers to predict questions". 
(Entwistle, 1987; p 16).
Thus there is general consenses among the observed differences in learning 
strategies of students. Although semantic differences are prevalent the 
general descriptive categories remain relatively consistant across 
theorists.
TABLE I --------- STUDENT LEARNING STRATEGIES-------------------
AUTHOR I II III
Pask (1976) HOLIST SERIALIST VERSATILE
Svensson (1976) HOLIST ATOMI3T -
Marten & Saljo 
(1976)
DEEP-LEVF SURFACE-LEVEL -
Entwistle (1987) DEEP APPROACH SURFACE APPROACH STRATEGIC
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A crucial component distinguishing holists from atomists in terms of 
learning outcomes involves the level of abstraction in understanding new, 
complex information. The focus is thus on the quality of what is learnt as 
opposed to how much is learnt.
It would appear that most theorists agree that a major difference between 
holists and atomists in terms of learning involves the transformation of 
information. Ford <1981)# points out that an important indicator of 
transformation is the level of abstraction. According to Ford, the highest 
level of transformation consists of an integration of themes beyond the 
context of the original information and is accompanied by a questioning of 
the validity of the material. A second level of abstraction is where 
discreet information is brought together and substantiated by supporting 
facts. According to Ford this involves:
"the identification of an underlying structure, whether
in studying a text or learning about a complex topic, by
means of which otherwise discrete arguments and details 
become integrated." tp 345)
This is an important component of university study in that students are 
often required to synthesise information from a variety of sources. 
Atomists and surface-level processors are typically characterised by the 
absence of any attempt to transform information. This inevitably results
in an emphasis on details and a reproductive conception of learning, while
the inability to synthesise discrete units of information often leads to 
confused and haphazard conceptions of the study material. Another major 
factor agreed upon as representing a fundamental difference between
atomists and holists, is that holists typically attempt to evaluate and 
reach conclusions regarding study material. A major issue concerning 
learning strategies is that the majority of researchers in the field do 
not conceptualise these approaches as static, predetermined personality 
traits, but rather as habitual patterns of study behaviour which have been 
developed through teaching, assessment and context factors.
In terms of their usefulness as indicators of consistent differencas in 
learning, a review by Entwistle (1987) of learning strategies led him to 
conclude that there was nevertheless a consistency of approach across 
academic tasks.
" ..approaches to studying could be viewed as relatively 
consistent individual differences... Interviews showed 
that, across a range of everyday academic tasks and across 
departments, most" students showed enough consistency to 
justify describing approaches characteristic of individuals.
Thus the operationalization of approaches to learning and 
learning styles through inventories measuring general strategies 
and processes could be justified ". (F.ntwistle, 1987; pl7)
The important issue here is that it has been demonstrated by Ramsden 
(1979) that learning strategies can be modified by educational 
intervention programmes. In addition, it has been demonstrated that 
learning strategies are relatively consistent (but not immutable) across 
academic tasks, thus allowing for the identification of reliable research 
categories of student approaches to learning. As examined previously 
methods of classification and data collection differ from traditional
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methods . One method of investigating learning strategies involves the use 
of semi-stuctured interviews while a more reliable and direct approach 
involves asking students specific questions and then to make a qualitative 
analysis of the answers. An application of this approach has been to ask 
the students to summarize stud> material (Dahlgreen, 1984; Wenestam,
1980). This method, according to Cloete (1984), has been proved to be 
effective and reliable (interrater reliability of over 80% reported). 
Learning strategies and their relationship with other varaibles, ie 
academic performance, can thus justifiably be examined. Most importantly 
research in this area has already demonstrated a link between learning 
strategies and academic success. (Cloete & Llowana, 1984; Entwistle & 
Ramsden, 1983; Svensson, 1976).
3.5
Studies which emphasise the 'context' aspect in learning have focused on 
how student approaches vary according to the demands of the situation. 
According to Marton and Svensson (1979), descriptions involving the 
context of learning have the longest and most extensive tradition of all 
the three components of learning already mentioned. Cloete (1984) points 
out that in the university environment, context usually consists of the 
demands of the 'evaluation system', the style of instruction, expectations 
from previous learning experiences and vbe type of learning material 
encountered, (p 74) According to Wilson ,1981), the context of academic 
studies therefore provides the means through which the student gu.ns at. 
academic award. It is this fact, according to Ramsden (1979), that 
explains why students will attempt to turn themselves into the kind of 
person that the academic context demands. This aspect of learning has been
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described by Entwistle (1987) es the strategic approach to learning, 
Entvistle argues that awareness of context demands often produces the type 
of student who:
1) Intends to obtain the highest possible grades;
2) Ensures that the conditions and materials for studying are appropriate;
3) Is alert to cues about marking schemes;
4) Uses previous exam papers to predict questions; and
5) Organises his/her time a m  distributes effort to greatest 
effect.(Entwistle, 1987; p 16)
Marton and Saljo (1976) point out how this strategic approach adopted by 
students can have a detrimental effect cn learning. They argue that there 
is often a disparity between the stated requirements of academic 
environments and the actual requirements as perceived by students. 
Desirable academic demands are usually articulated as a call for 
creativity, competence and independent thinking, whereas students often 
perceive the demands as requiring memorisation, fact gathering, cor formity 
and rote learning. They argue that certain schools and academic 
institutions often implicitly encourage 'surface approach' strategies in 
students to the ultimate detriment of those students. This is well 
illustrated by the work of Lurillard (1979) and Marton and Saljo (1976) .
Marton and Saljo (1976) demonstrate how the demands for recall anticipated 
or the type of te. anticipated after learning, are crucial for the level 
of processing that students employ during learning. They demonstrate that 
when students expect an 'objective' assessment after learning, this 
invariably leads to a superficial reproductive level of information
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pronessing, whereas expecting an essay or oral test often leads to deeper 
creative information processing.
Marton and Saljo noted that although it was possioi to influence the 
learning strategy used by students by altering the demand vvaracteristics 
of a learning task, it was easier to induce surface processing than deep- 
level processing. ?ransson (1977) demonstrated that students that 
customarily exhibited superficial rote learning type responses to learning 
material were unable to transcend this approach even when the demands e 
explicitly geared towards eliciting complex depth analysis of th. 
material. Entwistle and Hounseil (1977) argued that it was often the 
structure and content of examinations that encou.iage rote learning and 
superficial reprod .ction of material.. Thv implications of context 
determined student strategies for learning for tertiary education was 
demonstrated by Ramsden (1979), whereby he found that over 50 percent of 
first-year student subjects in a research sample could be classified as 
surface processors.
Thus research examining the context in which learning taxes place has 
demonstrated a link between demand, perceived demand and outcome in 
academic performance. In South Africa this has important implications for 
tertiary academic selection and prediction. Slonimsky and T Tton (1985), 
have pointed out that black education encourages rote learning and 
'surface' approaches to learning. The analysis of context in learning thus 
encourages a context determined analysis of low performance in higher 
education, thereby challenging static, hereditary and cultaral-diffevence 
theories of performance.
According to Entwistle (1982), traditional research on learning has 
interpreted learning from the perspective of the educator. He argues that 
this approach is less useful than examining learning from the students' 
perspective. Research in this area has been based on interviews regarding 
students' ideas and beliefs about learning. On the basis of material 
elicted in this manner, Saljo (1975) found he could differentiate between 
two types of learners. He found that the first group took learning for 
granted and did not discriminate between learning and knowledge, the 
group's sole objective was directed at obtaining as much information as 
possible and reproducing it. The second group, however, tended to reflect 
on learning as a phenomena. To this group, learning consisted of more than 
simple facts or the transfer of discreet units of information. Saljo 
(1979) argued that these students perceived that learning could have 
different purposes, outcomes and usages, that is, they were aware of the 
need to adapt their learning to the situation or context.
Gibbs (1981) developed this argument, advocating that conceptions of 
learning underlay all aspects of study behavior. He argued that these 
conceptions were often deep-rooted and based on powerful experiences from 
school. Gibbs argued that to change conceptions or beliefs was a 
threatening experience, thus explaining the difficulty of surface and 
repuductive learners to change to meaningful 'depth processors'. The 
most important difference found in this area of research, according to 
Cloete (1984), was that certain students differentiated between learning 
and ’real' learning - namely understanding. Gibbs (1981) argued that it 
was obvious that:
"..the approach people adopt to learning tasks has to 
d-' with their conception of what knowledge and learning 
is {cited in Cloete, 1984, p 75).
The important issues raised above reflect the growing realisation of the 
importance of taking into account the manner in which students 
conceptualise the learning process. This research paradigm insists on 
taking cognisance of so-called 'unobservable behaviour' (ie, students 
beliefs and self-reflections) so vigorously excluded by the behavioural 
paradigm in its search for scientific objectivity. The learning processing 
research paradigm thus emphasises the personal independence and 
responsibility of the learner as opposed to objectification and the 
exclusive focus on the acquisition of study skills. In addition it has 
been demonstrated by Sal jo (1975) that it is those students who know why 
they they do or do not take lecture notes who tend to be successful 
academically. He argues that this implies that it is not the method that 
is crucial but the students' awareness of why they are using any 
particular study technique. Placing emphasis .on student awareness and 
learning outcomes implies that change is possible by intervening at the 
level of students' awareness. Thus the information processing paradigm is 
at odds with static immutable conceptions of ability.
Although it was never the intention of qualitative assessm*• ts of learning 
strategies to be applied to predictions of academic success, Svensson 
(1976) argues that the holistic approach is superior to the atomise 
approach. He claims that the atomistic approach does not lead to critical 
thinking as opinions are taken ov< r uncritically and are onsed on 
superficial aspects of the problem. The holist approach acccrdirg to him 
actively promotes personal knowledge and critical thin*,ng
As the learning strategies approach has been mainly descriptive, very 
little has keen written about the relationship between le-.-'.ing strategies 
and academic success. However, the little that there is w  a clear
indi.ation of a functional relationship between the two. wesson (1977), 
for example, demonstrated that more than 80 percent or students at a 
Swedish university using a holistic approach passed •_'ieir first term 
examinations while le*. than 30 percent of students clacsiiied as atomists 
performed similarly. Mart on and Sal jo (1976b) found tha; .students who 
could effectively identify vain points in study matamal did extremely 
well on a test of recall of the material, while those w ^  hod to be told 
what the main points were (similar to lecturerc .ores) r -f:rmed poorly cn 
the same test.
Entwistle & Ramsden (1983) found that 7g percent of students classified as 
deep processors passed their degrees 'well', while only 23 percent of 
those classifed as surface processors obtained similar results. Cloete 5 
Lolwana (1985) found that (13 percent of students classified as holists 
achieved good academic performance while only 31,8 percent o*. students
69-
UJiLZ 2
RELATIONSHIP BETWEEN APPROACHES TO LEARNING 
AND STUDYING, AND EXAMINATION PERFORMANCE 
(7ROM SVENSSON, 1979/ SWEDEN)
COGNITIX^ APPROACH EXAMINATION PERFORMANCE
TOTAL
EXPEK flSNT NORMAL 
STUDIES
PASSED SOME 
ALL FAILURE
Surface Surface 
Deep Deep 
Deep Surface 
Surface Deep
n---i a ___l_.3 (23) 10 (22) 
9 (M) 1 (10)
4 (66) 2 !33) 
1 ( 1 )  0 ( 0 )
a ___1-13 (43) 
10 (33) 
6 (20)
1 ( 3)
30
TABLE 3
LEVEL OF APPROACH AND DEGREE ' .T
(ENTWISTLE S P.AMSDEN, 1983; B, N)
RESULT APPROACH 
DEEP SURFACE TOTAL
Good Degree 
Other Degree
n % n % 
16 (76) 5 (23) 
10 (43) 11 (52)
21
21
Total 26 16 42
Corrected x2 « 2,52; p < 0,06
TABLE 4
RELATIONSHIP BETWEEN STRATEGY AND ACADEMIC 
PERFORMANCE (CLOETE 6 LOLWANA, 1984; TRANSKEI)
STRATEGY ACADEMIC PERFORMANCE
HIGH LOW TOTAL
% % %Holists 21 (£L-£) 12 (36,4) 33 (60,0)
Atom!sts 7 (31,6) 15 (§Su2) 22 (40,0)
Total 28 (50,9) 2V <49# 1) 55
Corrected x2 » 4,15; df * 1/ p < 0,05; 
Kendall's Tau B - 0,31; p < 0,01
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classified as atomasts had comparable results. More important was the 
finding that more than 68 percent of those classified as r omists 
performed poorly in their academic wor<.
Miller and Parlett (1974) argue that the cognitive approach adopted during 
learning is the logical explanation of patterns of study which contribute 
considerably to academic success or failure. For example, they find an 
association between atomistic approaches and the number of hours invested 
in study time. They find that atomists tend to invest more time on their 
studies than holists. However as using an atomist approach means learning 
without understanding, which l<-adi* to a lack of motivation, the attempt to 
directly memorise the vast amount of required material ds a nigh 
impossible task leading to discouragement and apathy towards study. 
Sversson (1976) argues that in fact most of the type of learning demanded 
in higher education is extremely difficult to tacxle in an atomistic 
fashion.
The above findings therefore lead to the conclusion that the holist. 
atomist dimension in approaches to learning is a major deteminant of 
tertiay academic success.
The aim of this study is to try and identify those students who have the 
resources to succeed at university. It is suggested zhat this aim can be 
facilitated by using a qualitative method of classifying student learning 
strategies. This method involves the operationalisation of categories of 
student approaches to learning.
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It is argued that this approach represents a fundamental paradigm shift in 
approaches to student selection and prediction. Unlike traditional 
psychometric approaches to selection fhat focus on static end-pont 
conceptions of 'anility'/ the learning strategies approach examines the 
underlying processes intrinsic to the acquisition of knowledge. 
Furthermore, if the study is successful, the findings will have important 
practical consequences in that the link established between success at 
university (presumably knowledge) and strategy will help dispel the 
ideology of innate notions of 'g', as a strategy is something which can be 
acquired and changed. Traditional methods of prediction cased solely on 
correlation do not slucidfte the essential constituents underlying success 
and consequently do not contribute to understanding or remediation. 
Selection using this approach will help ident. fy vulnerability in student 
approaches to learning thus being in the position to meaningfully 
contribute to compensatory educational programmes which might seek to 
assist educationally disadvantaged students.
This is particularly important in the South African context where 
traditional predictors of academic success, ie school results, have 
demonstrated little or no relationship to tertiary academic success. 
Furthermore, traditional selection procedures have attempted to identify 
black students who will be successful at university despite: their 
educational and socio-economic disadvantages. It ip argued taat selection 
based on student learning strategies leads not only to the identification 
of student vulnerabilities in the higher education process but also points 
to the manner in which the institutional context can best facilitate 
student success by adapting their own teaching strategies. This study thus 
proposes that selection, remediation and teaching could be a continuum.
rather than three separate and discrete exercises as is the current 
situation.
Wilson (1988) after a review 19 articles on research into learning 
strategies states that most of these studies have focused only on tne 
short-term effectiveness of the relationship between learning strategies 
and academic performance:
" ..most learning strategies research seems to have 
a short temporal focus of 1 month or less, although 
a few studies extended over 3 months. One tentative 
conclusion to be drawn from this is that there is
currently little knowledge about the long-term effects
of learning strategies ". ( Wilson, 1988, p 266)
According to Entwistle and Hounsell (1977), developmental differences in 
learnir.; strategies are observable. They argue that children tend to move 
naturally from being rote learners by necessity, in which properties are 
accumulated and examples learned - to a later stage where learning tends 
to take on a different character when concepts can be learnt primarily bv 
analogy. These observed developmental learning differences suggest that 
learning is a function of being exposed to certain experiences. Svensson
(1976) has argued that an evaluation of earlier schooling methods reveals
that schools tend to direct pupils towards atomistic conceptions of 
knowledge. Hence the finding that most Swedish and British first-year 
students are reported to be surface processors. The important issue in 
terms of development of strategies and learning to the present study is 
articulated by Perry (1970). Perry argues that in principle, all 'normal'
individuals are capable of equilibrium and reaching the nigbest levels of 
intellectual development in the learning situation, on condition that the 
social environment and acquired experience provide the crbiect with the 
necessary cognitive nourishment and intellectual stimulah Perry 
maintains that an environment that offers support and challenge to 
students promotes cognitive growth. Perry argues that given the right 
conditions in higher education, students are likely to move from passive 
conceptions of their role in learning to more active, thoughtful, 
questioning and challenging roles as they progress through university.
Wilson (1981; argues that Perry'w ideas correspond ciosely to that of the 
atomist-holist dimension. He argues that in accordance with Perry's ideas 
one would expect those students who are predominantly atomistic in 
approach to move from this approach in first year to deeper levels of 
processing as they progress through their academic careers. The argument 
here is that by being exposed to the demands of university education the 
students will be forced into restructuring their conceptual framt forks 
around learning and knowledge.
On the basis of the above arguments this study aims to examine the 
predictive strength of learning strategies and academic performance over a 
three-year period. In terms of the above arguments, ie that the university 
context should in itsulf bring changes in student learning strategies, we 
would expect the strength of correlations between original learning 
strategies and subsequent academic progress to gracually decline as 
students progress through their academic careers.
In terms of traditional research paradigms of tertiary academic
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prediction, the present study also proposes to examine the relationship 
betwaen a traditional test of i:t€llectual functioning and academic 
success as well as to examine the relationship between school results and 
academic performance. These results will then be contrasted with the 
learning strategies approach. The implications of these results in terms 
of their respective paradigms will be examined and contrasted. Finally the 
implications of the findings of the major hypothesis and related issues 
will be examined in terms of their implications for tertiary academic 
selection.
3.8 STATEMENT QF HYPOTHESIS:
HA1: XlL_can be expected that students using holistic approaches will 
perform significantly more successfully academically than those studer.cs
This statement forms the major hypothesis of this study, however, a number 
of related issues will also be examined as subsidiary analyses.
From research already mentioned it could be expected that school results 
do predict tertiary academic success.
H&2_: It can... axcected that matric results are significantly related to
Previous research findings (Shochet 1986) would suggest that a traditional 
measure of intllectual functioning (DRT) would rot predict tertiary 
academic success.
HA3; Itcan be expected that the DeduetiveLReaaaningTeat :ERI1is not 
significantly related to academic auncaaa.
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CHAPTER 4 
METHODOLOGY
4.x Introduction:
The present study is aimed at the prediction of tertiary academic success, 
however# it departs from traditional research paradigms in this area in 
that the predictor variables are based on a learning processing paradigm, 
namely that of student learning strategies. This perspective as discussed 
in chapter 4 represents a change not only in the theoretical assumptions 
embodied in the research but also in the methods used in collecting data.
As argued earlier, this approach focuses on the learner's perspective, ie 
process orientated, rather than 'end-product' orientated. Common 
methodologies have been applied by Dahlgreen (1975), Marton and Saljo 
(1976a), and Svensson (1977). These studies set about categorising 
strategies of student learning on the basis of responses to learning 
material which approximated as close as possible the type of course work 
students would be confronted with at university. This was followed by 
semi-structured interviews in which students were asked to reflect on how 
they approached, transformed, memorised and integrated the material. This 
technique thus uses retrospective probing and in addition students were 
questioned carefully as to how they usually approached studying. On the 
basis of information gleaned from the interviews students were categorised 
into the respective learning strategy categories.
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Cloete (1389) argues that:
" This method is essentially a discovery process during 
which a hierarchy of similarities and differences appear.
Whilst it does not allow for an objective, uniform analysis 
where all researchers will produce an exactly similar 
hierarchy of meanings, it does result in a 'rigourous 
qualitative analysis' which has consistently demonstrated 
interrater reliabilities of over 0.80 ". (p 9)
Although intarrater reliabilities are high, a number of problems with *-his 
approach have been expressed. Svensson (1976) points out that students 
often misrepresent Che learning processes they habitually use, instead 
describing what is seen as 'ideal' study behaviour. In addition, he finds 
self-report accounts are often at variance with the experimental results. 
Few students point to the fact that they concentrate on details and 
surface aspects while memorising information without understanding in 
their normal studying. Wilson (1981) argues that cateaoiising student 
strategies on the basis of semi-structured interviews has its pitfalls in 
that students are often not clear about their study approaches and may not 
be faithful in describing their thoughts when going through a learning 
experiment. These problems illustrate quite clearly how subjective the 
interview approach can be as a method of obtaining information, .xerlinger 
(1SJ73) in fact reports a low degree of validity and reliability of 
inferences drawn from interviews. According to him, interviewing allows 
for subjective judgments and for respondents to give answers which are 
perceived as being socially desirable.
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A more reliable way of categorising student approaches to learning is that 
advocated by Wenestam (1980). Wenestam found that a useful approach was to 
get students to summarise learning material and then to make a qualitative 
analysis of the answers given. He found he could categorise the answer'* ±>' 
terms of levels of abstraction.
Cloete (1984) argues that this is a useful and reliable method f>r 
categorising student learning strategies in that:
" Similar to a projective technique, this allows the learner 
to impose his/her own constraints on the order of recall and 
most important, it reveals the learner's subjective structuring 
of the material". <p68)
Loete argues that by using this approach it becomes possible to determine 
whether students attempt to transform the material, or whether they merely 
reproduce the material in a sequential reproductive manner. In addition, 
it allows the researcher to determine whether there has been a focus on 
understanding the author's overall intent, main arguments, logic and if 
the student has tried to reach a conclusion regarding the material. Thus 
the main distinguishing characteristics of learning approaches namely, 
understanding vs reproducing, can be elicited by this method. (Entwistle, 
1987).
Another method that has been applied in categorising student learning 
strategies is tu?t of the learning inventory developed by the Lancaster 
group in Britain. The Approaches to Studying Inventory was designed by the 
Lancaster group to 'assess sixteen subscales across four domains.'
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According to Entwistle (1987) the deep and Lurface factors in the 
inventory "contain among their component items the defining features 
derived from qualitative research" (Entwistle, 1987; plB). Although some 
work using this inventory has examined the relationship of learning 
strategies and other factors such as motivation and personality, research 
into the relationship between learning strategies and academic success 
using this inventory remains unclear and ambiguous. The inventory was not 
used in the present study for a number of reasons:
1) It was felt that the inventory was susceptible to Students'stated 
study habits as opposed to their actual study behavior.
2) It was felt that the inventory was too structured and rigid.
As the inventory is still under development it may be useful for future 
research to compare results from the quantitative approach (inventory) 
with the qualitative approach undertaken by the present study.
In accordance with the literature (Cloete, 1984/ Marton & Svensson, 1979; 
Wenestam, 1980), students were given an articJ l o read that approximated 
real learning conditions as closely as possible. As the sample was based 
on first-year Arts Faculty students, the text chosen to represent the 
learning material was taken from an introductory psychology text: 
lotroductlon to Psychology by Hilgard, Atkinson & Atkinson (1979).
The article chosen was on obesity. Students were asked to read and 
summarise the article. In addition two questions relating to the main
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ideas and authors' conclusion were included to facilitate the coding into 
learning strategies. The article dealt with research into the causes of 
obesity. The content of the article dealt with four conflicting 
psychological theories about the causes of obesity. Three of these 
theories were delimited under separate sub-headings in boldface typing.
The article ended with no specifically drawn conclusion beyond the notion 
that obesity was a complex problem. The article was judged suitable for 
experimental purposes for several reasons;
1) The subject matter was bound to be of interest to most students whether 
they took psychology or not;
2) The article was written in normal prose without extensive use of 
technical jargon; and 'Americanisms' were removed as far as possible.
3) It contained a combination of general theories as well as detailed 
information which was presented in both literal and graphical form.
Student summaries were evaluated by a trained rater who read the summary 
several times and indicated the extent to which characteristic attributes 
were present. These attributes are operationally defined in table 5 (p 
80). A second rater then evaluated the same scripts after which interrater 
reliabilities were computed on the basis of agreement between both 
evaluations; 90% agreement was found. Once the summaries had been analysed 
in terms of the attributes students were categorised as either holists or 
atomists.
To qualify as holists, students needed to have made an attempt at 
abstraction and transformation of the material. In addition, they had to
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Attrlfrute Operationalisation
1. Abstraction
2. Poor abstraction
3. Transformation
4. Main argument
5. Supporting details
6. Conclusion
7. Sequence
3. Irrelevant information
9. Discrete details
10. Incorrect information
11. Confused
12. Haphazard
Identification of an underlying structure/ 
integrating theme or presentation of the 
general principle.
Identification of part of the underlying 
structure or another minor principle.
Restructuring of information i.e. grouping 
together information that seems to be 
related.
Main points or main parts of the argument 
that determine the structure.
Information that supports and explains what 
has been identified as the underlying 
structure of main arguments.
Identification and presentation of the 
final remarx/solution of the article.
This can be either an own conclusion or the 
author's.
Emphasis on the sequence of the test. 
Starting with the beginning or ending and 
attempting to repioduce th3 same order as 
in tnu article.
Introducing new information/interpretations 
which may be true but has not been presented 
in the text and no justification is given as 
to why it is included.
Facts that are disjointed without any 
apparent connections, sometimes presenting 
direct information.
Taxt-based • /formation but incorrect.
Mixing main arguments and supporting 
details.
Completely lacking in coherence, no 
meaningfu^ sequence.
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attempt to reach a conclusion based on the content of the article.
Atomists on the other hand were characterised by the complete absence of 
any attempt to transform the material, attempts at reproducing sequence, 
and providing discrete details. On the basis of these exclusion/inclusion 
categories an intorrater reliability of 0,9086 was obtained with 
significance at 0.001 level.
On closer examination of the categorised student summaries it became 
obvious that there still existed distinct quality differences between 
student responses within the two groups. On the basis of these 
observations it was decided to further sub-divide the categories on the 
basis of 'good' and 'poor'. This had the effect of making the learning 
strategies variable less crude in terms of a basic uichotomous split. The 
classification thus consisted of g_ and poor holists and good and poor 
atomists. The main distinguishing feature between the good and poor 
holists was that the good holists identified two or more main argu^' "s 
which had supporting details or 'facts' and contained no confusing or 
haphazard sequences of information.
The main distinguishing features between good and poor atomists on the 
other hand was that the former were able to identify more main arguments, 
provided supporting details, had some sequence to the information, did not 
provide irrelevant information and had no haphazard information. Those 
students who were difficult to classify as either good or poor had their 
scripts rechecked and their answers to the additional questions were also 
examined, thus further facilitating clarification. On the basis of the 
four-level categorisation an interrater reliability of 0,7467 was achieved 
at the 0,001 level of significance. Thus the four-way classification
— STRATEGY.
HOLISTS ATOMISTS
HI
GOOD
H2
POOR
A1
GOOD
A2
POOR
% % % %1. Abstraction 80 53 0 0
2. Tran^formation 20 47 0 0
3. Mai,. Argument : 0 0 46 12 57
1 - 2 40 38 37 35
3 + 60 16 SI 7
4. Supporting Detail: none 0 35 0 71
1 - 2 20 52 25 29
 ^ + 80 12 75 0
5. Conclusion 100 52 29 25
6. Sequence 0 0 70 7
7. Irrelevant Information: none 100 48 87 71
1-2 0 43 13 21
3 + 0 9 0 8
8. Discrete Details: none 70 30 13 7
1 - ; 30 48 50 14
3 + 0 22 37 79
9. Incorrect Information: none 90 87 50 14
1 - 2 10 13 50 64
3 + u 0 0 21
10. Confusing 0 13 12 21
11. Haphazard 0 60 0 100
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decreased the level or interrater reliability but remained strong enu.igh 
to justify the subdivision within the group. Table 6 lays out the 
distribution of attributes for each subdivision.
On the basis of the above classification the following abbreviations were 
used to denote strategy:
1) Good holist ■ HI
2) Poor Holijt * H2
3) Good Atomist * A1
4) Pcor Atomist ■ A2
From the above codings the overall categories would then be as follows:
1) H 1 + H 2 -  Holists
2) A1 + A2 » Atomists.
Learning strategies have traditionally fallen into the phenomenological 
paradigm which emphasises descriptive categories of learning. This study
proposes to go beyond purely descriptive categories and to attempt to
predict university success from student learning strategies. The design is 
not a traditional treatment-assessment paradigm as there are no 
manipulations on the external condition. Instead variations expected in 
the results will be a function of variations in the internal states 
between and v thin subjects. The design thus consists of predictcr 
-iriables and criterion variables.
T'-.e design involved testing subjects on a number of predictor variables.
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then assessing tb« relationship of these variables with academic success 
(criterion variables). Criterion measures of success (university results) 
were obtained after six months, one year, two years and three years of 
study. The subjects, predictor variables and criterion variables will each 
be discussed in turn.
4.4 Sample
The sample of the present study consists of 118 first year white BA 
students. It is beyond the scope of this study to examine prediction 
("cross different faculties due to the vast logistics involved. The present 
study thus confines itself to the Faculty of Arts. In addition, che study 
only examines the performance of white students. The major reason fur this 
is contained within the theoretical paradigm from which this study arises.
As discussed in chapter 3, the literature has demonstrated the extent to 
which the context of learning can affect student strategies to learning 
(Entwistle, 1977; Lurillard, 1976; Marton & Sal jo, 1976b). On the basis of 
the above it is reasonable to expect that the majority of students 
emerging from the D.E.T. educational system could be atomistic processors. 
It would be problematic, however, to use this paradigm without extensive 
research into the effects of DET education on learning strategies. This 
research would also provide empirical evidence tor these common sense 
assumptions.
Consequently the present study has focused only on white students who have 
hid a relatively advantaged education. However, this does not mean that 
the learning strategies paradigm has no relevance for disadvantaged 
st dents - on the contrary it is suggested U  at this paradigm nas major 
relevance for the,problems of education =.11/ disadvantaged students in the 
areas of understanding, remediatior,
selection and prediction. In tents of disadvantaged students and tertiary 
academic orediction, it is suggested that learning strategies could be 
applied in a test-teach-retest design. These issues will be thoroughly 
examined in the discussion and conclusions section of this study.
Entwistle et al (1977) has pointed to the major problems in obtaining a 
representative sample for tertiary academic prediction studies. He argues 
that most often these studies rely or volunteers, which means the sample 
is thus self-selected. Furthermore, the volunteers themselves are often 
more motivated than most students. These trends can thus make the sample 
unrepresentative of most students. Entwistle et al argue that wherever 
possible attempts should be made to assess non-volunteer students as part 
of the whole experimental sample.
The present study was able to overcome this problem by testing a number of 
waitlisted subjects as part of the sample. Waitlisted students are those 
students who did not have the necessary prerequisite school results to 
gain automatic admission to university and were subject to selection 
decisions. These students representing roughly 20% of the sample were thus 
compelled to undergo testing in order to gain admission to university. The 
remainder of '-he sample consisted of volunteer subjects.
4.4.1 Uesrxii,t±QH_'-> f the -Staple
The subjects thus consist of a sample of N ■ 118 white students registered 
for the first time in the Faculty Arts in 1986. Table 7 shows the sex 
distribution for the sample. Table 8 shows the age distribution of the 
sarple. As neither age nor sex is taken into account in selection 
decisions at Wits university neither of these variables are included as 
predictor variables in the present study.
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Table 7 ;
DISTRIBUTION OF SAMPLE Bf SEX
MALE FEMALE
N = % N = %
38 32.2 80 67.8
This table indicates that there are more females than males in the sample. 
This is, however in keeping w'.th the general sex distribution in the 
overall BA1 population.
Table .8. ♦
AGE N = %
16 1 0.8
17 32 27.1
13 53 44.9
19 12 10.2
20 5 4.2
2,1. 5 4.2
22 4 3.4
23 ? . 5
27 1 0.8
28 1 0.3
41 1 0.8
This distribution shows that most students in tne sample fall in the 
1'7~19 years age range with a few older students filling the 20-41 age 
range (16.8 %). The mean age of the sample is 18.64 years old. Again this 
approximates the overall BAI age distribution.
With regard to school results the mean matric rating score is 28.33 with a 
range of 16-49 points, and a standard deviation of 5.95. The use of the 
matric rating conversion formula will be ex&r.-.red in more detail under 
predictor variables.
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4.5 THE VARIABLES
In accordance with the traditional approaches to prediction it was decided 
to examine the predictive ability of both a traditional aptitude test and 
the schoo.1 performance of subjects. Shochet (1986) asserted that "any 
attempt to find new selection criterion must obviously compare the 
predictive capacity of the new measures to the existing selection 
criterion. In the context of the prediction of university success, studies 
have classically attempted to find predictors c\at would improve on the
school results." (Shochet, 1986; p 195)
4.5.2 School results
When this stud> was initiated the selection criterion in the Faculty of 
Arts was that of school results. Thus it was crucial to include this 
variable in the present study. For the purposes of this study :t was
decided to use the matric rating scale used by the Faculty of Arts. The
matric rating scale at Wits University was calculated as follows:
MATRIC SYMBOL VALUE
Higher grade Standard grade
A 8 6
B 7 5
C 6 4
D 4 2
E 3 1
F 2
G 1 -
To obtain the matric rating of any student the numerical values are summed 
up and results for English are given a double rating. For the purposes of
this study the abbreviated variable name for matric ratings will be
'Matrat'.
In accordance with traditional approaches to tertiary academic selection, 
the present study has included a traditional intellectual test within tne 
group of predictor variables. The test chosen is the Deductive Reasoning 
Tes" (8/112 ia) developed by Dr J M Verster (1973) under the auspices of 
the National Institute for Personnel Research (NIPR). According to Verster 
(19*,3) thxs test is based on the principles cf formal logic. The te~t 
examines the "relationship between premises and conclusions of a valid 
argument." (Verster, 1973, p.l)
It has been decided to use this test for a number or reasons:
1) The test represents the traditional model of intelligence testing, and
has been normed on university students.
7) The content of the test i.5 based on ’verbal nonsense syllogisms", tavs 
representing a tradition of p.-ychometric and behavioural approaches to 
selection and 3earning, which emphasise detached cognitive abilities which 
seem to nave relation to academic learning taak*.
3) The test is veidal and in the English language. This is appropriate as 
succefE at Wits University, according to Schochet (1986) requires an
appropriate level e#"-'priileiency in the English language as 
assignments,lectures and exams are all conducted in English.
i) The test seems tQ -SimBe face validity in that deductive reasoning 
could be related to thr. ability to reach conclusions (a characteristic of 
hoiists). However, hm* tsst items might relate to tertiary academic
success remains
5) In terms of the p8f<#hietric paradigm, the test has demonstrated both 
reliability and an a ^ : ^ r t a t e  level of complexity for university 
students, ie the test'ltW'''35@en normed on white graduate students.
At face va.iue then the Deductive Raasonl'- ■' Test seems to be related to 
success at u n ■ in the ansence of any information on the tests
predictive d  academic success, .his relationship will be
examined.
The test consists of 36 items from which students must chose one correct 
answer out of five. For example,
IVEM 29. No bookkeepers are searchlights
Some chimneypots are s archlights 
Therefore:
K. No chimneypott are bookkeepers 
L. Not all seatehlights aze chimneypots 
y No booiksepers are chimneypots
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S*it* Appendix A for the instructions of the test. For the purposes of this 
study the abbreviated variable name for the Dec'uctiv-r reasoning Test will 
be: DRT. The raw scores of the Deductive Reasoning Test have been used in 
the present study and the range of the scores for the sample was 4-34 with 
a mean score of 19.31 and a standard deviation of 6.41.
4.5.4 LEARNING STRATEGIES
The description and operational!sati-'n of learning strar.ecies has already 
been dealt with. See appendix 8 for the learning strategies text and for 
the questions which foilv sd the test. Table 10 shows the distribution of 
all categories of learning strategies for the sample. Table 11 shows the 
distribution of combined hoiists and atomist categories.
Table 11:
STRATEGY N « %
HI 7 5.9
H2 6 5.1
A1 53 44.9
A2 52 44.1
STRATEGY N = %
KOLCST (H1+H2) 
ATOMIST (A1+A2)
13
105
11.0 
89.G
For the purpo.es of the present study the abbreviated variable name for 
tr.e learning strategies categories will be as follow::
1) The -.verall cat .guries of learning strategies, namely hoiists and 
atomists, le (HI + H2) and (A. + A2) will be 'COMB'.
2) The second learning strategies variable which contains ail 4 levels 
namely, HI, H2, A1 and A2 will be named 'LS#.
See table 12 for a summary of the predictor variables and their 
abbreviations.
Table 12i
VARIABLE ABBREVIATION
1. MA7RIC RATING MATRAT
2. DEDUCTIVE REASONING 
TEST
DRT
i; HI H2 A1 A2 LS
11) (H1>H2) (A1+A2)
.
COMB
....................
The criterion measures for university success in this study are based on 
the university evaluation procedures. There are two major i'crms of 
evaluating university success and these will be discussed in turn.
The criterion used by the Wit? Faculty of Arts in terms of passing cr 
failing first year is determined by the number of credits students achieve 
at the end of the year. Students may register for a maximum of four
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courses and in order to continue at university they must pass a minimum of 
two courses. Each course passed earns the student one credit. Thus a 
first-year student can obtain a maximum of 4 credits or a minimum of two 
credits, to pass the year. The credits variable also indicates whether the 
student attempted fewer courses than the maximum allowed. However, tne 
weakness of examining the number of credits obtained is that it has a 
restricted range, that is, 1-4. Furthermore, it does not tell us how well 
f course was passed, but merely that the course was passed. For the above 
reaso ,s another variable, namely average mark achieved, was examined.
1.5.7
The Faculty of Arts publishes each course result as a percentage. The 
percentage is made up of a 'year mark', which includes results from 
assignments, etc, through the year, and exam results. Students average 
yea: mark is thus computed by summing the percentages obtained per course 
and dividing by the total number of courses taken. This measure thus can 
theoretically range from 0-100 percent. However, the weakness of this 
measure is that an average mark can be obtained from one result, thus net 
reflecting whether the student passed or failed. For the above reasons it 
was decided to use both measures in conjunction with each other as 
criterion measures.
An issue that has been examined in chapter 3 is that of the dearth of 
studies examining the long-term relationship between learning strategies 
and academic performance. The present study therefore proposes to examine 
indicators of academic progress, ie, long-term success. These measures 
have to be based on the total aggregation of credits obtained over two and
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thrce years, respectively. It is impossible to compute an average mark 
obtained at the end of the second and third years of study due to the 
infinite variations of course combinations possible. Many students drop 
courses while some complete the maximum allowed, some students may take up 
to five years to finish a basic three-year degree. Thus it is obvious an 
average mark will not reflect the student'?8 progress, whereas the number 
of credits obtained reflects the number of courses passed and is 
consequently a better indicator of academic progress.
In view of the above criterion messures were obtained after six months
iwhen students write their major mid-year >xams) and the f-Lrsu, second and 
third years of study. As average mark obtained was still a meaningful 
criterion measure up to the end of the first year of study. Averages were 
computed for the mid-year exams, and their final first-year results. Thus 
the criterion measures of success are as follows:
VARIABLE ABBREVIATION FOR MEASURE AFTER:
CRITFRION 6 MONTHS i xSAR 2nd year 3rd year
NO. OF CREDITS JCREDTTS FCREDITS CREDSEC CREDTHIR
AVERAGE ..ARK JaVERAGE FAVERAGE " —
r i m  »
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4 . 6 Ex,.;'., d^-sa.
The scoring of learning strategies, deductive reasoning and matric rating 
have already been discussed in previous sections. This section will thus 
focus on the sequence of testing a 1 the testing conditions.
The testing session extended over two periods lasting one-and-a-half and 
one hour, respectively. Students were given a half hour break between 
sessions. During the first session the learning task was administerd to 
students. The second session involved administering the intellectual test, 
namely the Deductive Reasoning Test.
Handouts of the learning material were given to all students and the 
fallowing verbal instructions were given:
list: of all I would like to thank you ror being here and for agreeing to 
participate. You are going to take part in an experiment in learning. The
reason for t- ..s is that we are interested in finding out how people learn 
the content of a text which they read. This is how the experiment will be 
conducted: You will be given a text to read and 3 earn. We want you to 
study the text as you normally study for test material that has not been 
discussed in class. This is the article you are going to read. You can use 
this clean sheet of paper if y^u want t -> write down anything. Y d u  are fiee 
to write or mark anything on the article. You may read the article more 
than once if you want to. You will be given approximately 30 minutes to gi. 
through the text. You will be tf.ld when your time is up. I shall then give
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you some questions on the cor-ent of the text, which I expect you to 
answer on paper. The text you are about to read is taken from an 
introductory course in psychology and I don't think you will hav any 
major difficulties with it. Is there anythina you want to ask? In that 
case you can start reading.
When the 30 minutes has passed students were handed out the following
questions.
1) Summarise the article using your own words as fa- < possible.
The summary tnould be approximately one page U  wore s.
2) List the main ideas expressed in the article.
3) What is the author's conclusion?
See apendix C for the text.
After this session students were given a half-hour hit Tore the next
session.
Students were handed out the Deductive Rea  ^ - ; r.g Test booklet (NIPR No
B112a) and the Deductive Reasoning answer sheet.. Students were then reuvl 
aloud the standard instructions for the test as laid out in the test 
administrator's manual (see appendix 3). They were then told to mark the 
test answers in pencil on the answer sheet provided. They then told
to begin and after 45 minutes were told to put ■'' *-n their pencils
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whereupon the answer sheets were collected.
4.7
In order to contol for extraneous testing interference a number of 
precautions were taken to ensure ideal and uniform conditions in the tost 
situation. Students were placed ii. alternative rows and seats during 
testing thus ensuring clarity of vision and hearing v.hile minimising the 
possibility of copying. Clear and consistent instructions were given and 
assistance in the form of post-gradute students were provided to deal with 
any queries or pioblems the testers might experience.
The 'Statistical Analyses System' (SAS) computer package, version 5.1, 
under licence of the University of the Witwatersrand was used tc perform 
all statistical analyses on the data. The SAS system is an integrated 
system of computer programming software for data analysis. At Wits 
University the system runs on an L3M VM/SP mainframe under the 'CMS' 
operating system. The present study uses the SAS system as it carries all 
the statistical procedures needed for analysis.
The two learning strategy variables are both classified into 
discontinuous# categorical data. TJv> criterion measure of number of 
credits obtained is also discontinuous, categorical data. Thus as the iata 
for these analyses are purely nominal or clacsifacatory and therefore in
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frequency distribution format, the obvious test to use to investigate 
these sets of relationships is the chi-square (x) test. However, Mcnemai 
(1969) points out that the chi-square as a test of statistical 
significance only indicates the likelihood that a relationship exists, but 
does not reveal the strength of that relationship. Tc examine the strength 
of the relationship, the contingency cc ffinient that is routinely 
calculated by the SAS package will be used.
h requirement of the chi-square test that should be adhered to is that 
when degrees of freedom are larger than 1, the chi-sgua e should not be 
used if more than 20% of the expected frequencies have counts .mich are 
smaller than 5. If this requirement is violated the data may be an 
overestimate which could lead to erroneous conclusions (Siegel, 1956).
According to Siegel (1956), a method for increasing the number of expected 
frequencies is to comoine categories that have something in common. He 
argues that if this classification does not increase the expected 
frequencies a different test should be used. Siegel argues that the 
reclassification of categories should *'so be theoretically justified. 
Whenever there has been a reclassification of categories in the present 
study, this will be indicated and the theoretical rationale will be 
provided,
The second criterion measure is that of 'average mark obtained'. This is a 
continuous variable and thus a standard Analysis of variance (ANOVA) will 
be used to assess the relationships between 'success' and strategy. In an 
extensive evaluation of learning strategies research, Wilson (1988) states
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f.hat:
" ..it was concluded that the methods currently being 
used are probably appropriate, especially ANOVA 
techniques." (Wilson, 1988; p.273).
According to Runyon & ::aber (1380), once the overall F-ratio is found to 
be statistically significant it is useful to determine the specific 
direction of significance in a variable with more than two levels by 
applying a multiple-ccmparison test. In this study the Tukey test for 
differences between pairwise co.npariscrs will be applied to significant 
Anova's when using the 4-level categorisation of learning strategies.
To investigate the relationships of both Matric rating and deductive 
reasoning with academic success (average marks obtained), Pearson Product 
Moment correlations will be computed as both variables are continuous. An 
Analysis of Covarience (ANCOVA) will be used to assess whether matric 
rating nas an effect on the relationship between learning strategy and 
academic performance.
Finally the assessment of the academic progress variables, ie Credsec & 
Credthir, with learning strateg . is will be evaluated by using a standard 
ANOVA test. This can be done as both variables approximate a normal 
distibution and thus the use of the Anova technique in this instance is 
appropriate (McNemar, 1969).
All significance levels in the study will be set at 0.05.
-99-
CHAPTER 5 
RESULTS
In this section a restatement of the major hypothesis will be given. The 
results pertaining to this hypothesis will then be examined over two time 
periods, namely the mid-year results and final first year results. 
Subsidiary hypothesis will then be examined under the folowing headings:
i) Intellectual functioning and academic success
ii) Le irning strategies and academic progress.
"his hypothesis will be investigated for botl. criterion measures after 
mid-year and at the end of the first year of study. The reason for 
examining both criterion measures is that the average mark obtained does
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not reflect the number of courses from which the average was derived, 
while the number of credits obtained is a limited interval scale with a 
restricted range of 0-4.
JCREDITS TOTAL
LEARNINGSTRATEGY 0 1 2 3 4
HOLISTS N 0 1 3 8 1 130 8 23 62 8
ATOMICfS N 16 28 19 29 13 105
% 15 27 18 28 12
N - 118.
X - 8.28; df ^ 4; p > 0.08
Contingency Coefficient - 0.25
Table 14 reveals that out of an entire sample of 118 students only 13 
(reprerenting 11% of the sample) could be classified as hoiists. The table 
also reveals that there are no significant differences between hoiists and 
atomists in terms of the number of credits they obtained at the end of six 
months of study. However, as discussed previously this result could be 
invalid due to the fact that more than 20% of cells have a count less than
5. Thus a one-way ANOVA which is not affected by unequal cell frequencies 
(McNemar 19f9) was applied to examine the relationship between learning
strategies and academic success at mid-year. The result of the analysis is 
shown in table 15.
3aBLB-15
WERAGE (JAVERAGE1.
VARIABLE CRITERION df F Value R-Square
Comb Javerage 1 8.43 ' 0,06
* » significant at 0.05 level
The results of tnia analysis demon&^iatec chat there \s a significant, 
relationship between learning strategies and average mark obtained b% 
students in tyeir mid-term exams. However, this relationship is not very 
strong as the - square value is only 0.06. Although the hypothesis would 
seem to be accepted by this analysis it is important to examine the 
relationship between che four levels of learning strategies and 
performance at mid-year as che four levels of strategy are more 
sophisticated theoretically.
A Rijor problem 'fhich arises out of the four-lt/el classification of
learning strategies (LS) is tnat due to the low number of hoiists in the 
sample we would expect to get a number of empty cells in the analysis.
According to Siegel (1956), a method for increasing the number of expected 
frequencies is to combine categories that have something in common, in 
addition the reclassification of categories should be theoretically
justified. In accordance with the above issues it was decided to regroup
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the five levels (0-4) of the criterion variable credits obtained. This was 
theoretically justifiable as passing or failing first Year BA1 at Wits 
University is contingent on students obtaining a minimum of 2 credits. It 
was thus decided to split the 'number of credits obtained' variable 
accordingly. The new variable was named Jcreditsl and grouped as follows:
Variable la m l  srjaualns Siarus
JCreditsl 1 Jcredits l 1 Fail
2 Jcredits 2 2 Pass
Table 16 shows the distribution of 4 levels of Lf> (HI, H2, A1 and A2) and 
Jcreditsl.
JCREDIT51 TOTAL
LS 0 - 1 2 - 4
GOOD HCLISTS (HI) n 0 7 7
% 0 100
POOR HOLISTS (H2) n 1 5 6
% 17 83
GOOD ATOMISTS (Al) n 12 41 53
% 23 77
POOR ATOMISTS <A2) n 32 20 52
% 62 38
N » 118.
X = 22.95; df - 3; p ^ 0.001 
Contingency Coefficient * 0.40
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The results of this analysis shows that when learning strategies are 
divided into four levels there is a significant relationship between 
learning strategies and academic success at mid-year. Furthermore, the 
contingency coefficient is equal to 0.40 demonstrating that this *s a 
strong relationship. A closer examination of the distribution reveals that 
100% of good holists obtained two or more credits, while 83% of poor 
holists also managed to pass with two or more credits. The findings for 
the atomists present a different picture in that 62% of poor atomists 
failed with one or less credits, although 77% of good atomists managed to 
pass two or more credits at mi., year. An examination of the full frequency 
distribution (table 17) of Jcredits with the four levels of learning 
strategies reveals a stepwise pattern (see underlying) that moves from a 
majority failing (A2) to everybody passing (HI).
JCREDITS
LS 0 1 2 3 4
GOOD HOLISTS (HI)
% 0 0 0 55 .... -tt-
POOR HOLISTS (H2)
% 0 13 50 0
GOOD ATOMISTS (Al)
% 6 ’.7 ...21 ... 13
POOR ATOMISTS <A2> % ,25....-. _u__ 15 13 12
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The relationship oetween the four levels of learning strategies (LS) and 
average marks obtained in June was then examined (table 18).
TABLE 13
ANOVA BETWEEN LEARNING STRATEGIES . (LS) .AND-. MIDrf EAR
VARIABLE|CRITERION df F Value R-Square |
LS - Javerage 3 8.65 ** 0.19 |
** = significant at 0.001 level
The results of this analysis reveal -hat there is a significant 
relationship between the four levels of learning strategies and average 
mark obtained in June. Furthermore, the R-Square value is 0.19 meaning 
that learning strategies are explaining about 19% of the variance in 
academic performance at mid-year. The direction of the significance 
regarding learning strategies was further examined by using Tukey's test 
for differences between pairwise comparisons (Runyon & Haber, 1980) . The 
results are presented in table 19.
An examination of the results reveals that good holists (Hi) did 
significantly better academically than the poor atomists (A2). Poor 
holists (H2) also do significantly better academically than the poor 
atomists (A2). Finally the table reveals that good atomists (Al) do 
significantly better academically than poor atomists (A2) .
HI - H2 
HI - A1 
HI - A2
H2 - A1 
H2 - A2
A1 - A2
CA1EG0RIF.5=> OF LEARNING STATEGTRS AT MID-YSAR
0.464.0910.01
3.61
9.53
9.73
* denotes significance at 0.05 level
School performance and academic success. ..at mid-vear...^
As stated previously the single best predictor of tertiary academic 
success historically has been that of school performance. In terms of the 
hypothesis it is thus necessary to examine the relationship betwe',. -chool 
performance (Mattie Rating) and academic success.
A Pearson product moment correlation coefficient was used to examine the 
relationship between matric results and mid-year average while a one way 
Anova was used to examine the relationship between matric and the number 
of credits obtained at mid-year. These results are presented in table 20.
TABLE 20-
VARIABLE JCREDITS JAVEFAGE
MATRAT n « Utf
F - 3.16; df * 4 
p s  0.01
r - .28
p 6 0.001
The results of this table demonstrate that school results are
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slgnlficancly related to academic success at mid-yaar. In the light of
these findings it was crucial to examine whether learning strategies were 
not intrinsically related to metric ref alt ;. Thus an Analysis of 
Covariance (ANCOVA) was run to determine wnether the four levels of 
learning strategies still predicted academic success while controlling for 
the effects of matric. See table 21.
** = significant at 0.001 level
the findings thus demonstrate that although there is a significant 
relationship between school results and mid-year academic success, that 
this result is not confounding the finding that learning strategies are 
also significantly related to academic success. Indecu the results 
demonstrate that when controlling for school remits learning strategies 
still manage to explain 19% percent of the variance. The above findings 
show that the hypothesis of this study can therefore be accepted.
VARIABLEiCRITERION df F Value
LS/MATRAT JAverage 3 8.99 **
5.4
A brief summary of the findings at mid-year reveal that the two level 
classification of learning strategies is not significantly related to
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academic success. However, this binding was confounded \y the low 
frequency counts in the chi-square statistic. When this analysis was 
performed using an AWOVA technique it was found that there was a 
significant but weak relationship (R-square » 0.06) between learning
strategies and mid-year average. The immediate conclusion from these 
results is that the two-level classification of learning strategies is a 
crude measure which is not particulary useful in predicting academic
success.
The picture changes dramatically, however, when the four-level 
classification of learning strategies is used. A significant and strong 
relationship (contingency coefficient - .40) was found beween the four 
levels of learning strategies and credits obtained in June. In addition, 
an examination of the frequency distribution of learning strategies and 
credits obtained revealed a stepwise movement from everybody passing (Good 
Holists) to a majority failing (Poor Atomists). This rel tionship was 
further confirmed by the findings that the four levels of learning 
strategies are significantly zelated to the mid-year average. This 
relationship proved to be strong (R-square * 0.19) showing that learning 
strategies account for 194 of the variance in academic performance. 
Pairwise comparisons revealed that differences existed between. Good 
Holists and Poor Atomises, Poor Holists and Poor Atomists, and Good 
atomlsts and Poor atomists. The Implications of this finding are that in 
terms of academic performance there is not much difference between the 
holists and Good atomists. This will be explored later in the discussion 
section. Finally it was found that learning strategies still predict well 
for mid-year academic success when the effects of school re.ults are 
controlled for. This implies that learning strategies are independent of
mafczic results.
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5.5
From the above findings it was expected that the two level categorisation 
of learning strategies (Coinb) did not predict final first year academic 
success. (Fcretiits/Faverage). See table 22.
VARIABLE FCREDITS FiVERAuE
COMB
X - 5 . 3 9 ; d f - 4  
p 6 0.25 p i  0.1835
The results of both the chi-square analysis with Fcredits and the ANOVA 
with Faverage, reveal that there is no relationship between the two level 
classification of learning strategies and academic performance. Although 
this relationship is significant (but weak) at mid-year, the results 
demonstrate that by the end of the year this relationship no longer holds 
true. However, as at mid-year when learning strategies are classified into 
four levels, significance is once again obtained (See table 23). Again 
because of expected low cell frequencies in the chi-square analysis, final 
year credits have been reorganised into a pass/fail division.
level
1
2
aEQaping fitams
Fcredits < 1 Fail
Fcredits 2 2 Pass
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